APR 9 1947 


Pages 347-372 


CLENCE 


THE SCIENTISTS NEWSWEEKLY %& 














Walter H. Zinn, director of the Argonne National Laboratory, conferring with Farrington Daniels, chairman 
of the Board of Governors of the Laboratory, on the selection of the new site for a permanent location (News 
and Notes). Dr. Daniels is the chemistry adviser for Science. 
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(Left) The locking mechanism of the Laboratory Utility Stool is re-set by pushing the seat to lowest point. (Center) The Stool 
holds automatically at any point to which it is raised. (Right) Mechanism is released by pulling seat to highest point. 
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Far superior in convenience to an ordinary wooden stool, them’? 


* Adjustable Height Fisher Laboratory Utility Stool is immediately adjustable in height Many ‘ 
to suit the needs of different workers at low tables or higher benches, MM p..1. 
It is made of heavy gauge pressed steel and is unique because of its 


* Seat Revolves integral locking clutch mechanism. This patented feature permits 
quick changing of seat level (between 17” to 26” from floor) and 

x All-Metal automatic holding of the seat at the height to which it has been 
raised. 

* Substantial The seat of this Stool revolves so that you glide (rather than] 


“twist’’) into and out of any desired working position. 
ao I 5 ; v, 24° ‘ ie The 

* Long Life No tools are required to place the Laboratory Utility Stool in Th 
use; none are necessary to adjust its height, and there are no rough Mj ©U" 
surfaces to snag clothing. Each, $11.80 ions 
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Dr. Heilbrunn’s book is a complete presentation of general physiology. It is understandable and 
gical in its entire consideration of the subject, and is, indeed, an excellent discusssion of the 
nature and mechanism of living matter as it is known today. 


Following a brief survey of the morphology and chemical constituents of living substance, Dr. 
Heilbrunn discusses the chemistry of proteins, carbohydrates, and lipids, the identification of 
‘ chemical compounds, the hydrogen ion concentration, and the physical properties and colloid 
chemistry of protoplasm. He then, logically, takes up the protoplasmic surface and the relationsof 
living cells. And to give the student a true picture of osmotic relationships, he gives methods of de- 
termining the permeability of plasma membranes of cells and the results to be obtained. Thus the 
student is introduced to the food requirements of organisms—and to the importance of vitamins, 
nutrition, digestion, absorption, assimilation, respiration, etc. 
| Chapter after chapter—from those which are concerned with cyclosis, the ameboid, ciliary and 
muscular movements, through bioluminescence, various environmental conditions, irritability, etc., 
thom to reproduction and cell division—this book constitutes a well-planned, logical presentation for 
ight ME any course in general physiology. 


hes, Dr. L. V. Heilbrunn, Professor of Zoology in the University of Pennsylvania. 748 pages, 6” x9”, illustrated. Second Edition. $6.00 
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a HEISIG'S SEMIMICRO QUALITATIVE ANALYSIS 
= = & 
an A Dependable Text for Intelligent Work 


lint Lie Theory and Practice of Semimicro Qualitative Analysis fully meets the objectives of an elementary 
yh fe Course In qualitative analysis and acquaints the student with the properties and reactions of the 


80 MM ions of the twenty-four common metals and the anions of the twenty-four common acids. 


Intended for students who have had a thorough course in general inorganic chemistry, the material 
| is presented in the light of the theory of ionization, the law of mass action, and the concepts of 
| Debye, Bronsted and Werner. It aims to review and extend the student’s knowledge of the principles 
and descriptive matter of general chemistry. Experimental work is given in concise form, and 
presents the laws and theories so that the student understands and correctly interprets his ob- 
servations and results. 


The text is divided into two parts. The theory of qualitative analysis is discussed in the first part 
with problems of varying difficulty placed at the close of each chapter. Systematic analysis of cations 
and anions is considered in Part II. At the end of each chapter in Part II questions test understand- 
ing of the principles and reactions involved in analysis. 






| By G. B. Heisig, Ph.D., Associate Professor of Inorganic Chemistry, University of Minnesota, Minneapolis. 331 pages, illustrated. $2.50. 
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echanism of the Invasiveness of Cancer 


Dale Rex Coman, Department of Pathology, 


University of Pennsylvania Medical School, Philadelphia 





URING THE LAST SEVERAL YEARS AN 
attempt has been made in this laboratory to 
arrive at an explanation of the invasiveness 
characteristic of malignant tumors. In contrast to be- 
nion tumor cells, which remain restricted to their site of 
et malignant cells have the ability to infiltrate 
adiacent tissues and thus become locally disseminated. 
Furthermore, their capacity for invasiveness allows 
them to penetrate into the lumina of lymphatic and 
blood vessels, whereby they are transported to more 
distant parts. It was thought that physical and chemical 
differences must exist between benign and malignant 
neoplastic cells which permit the former to remain 
localized and the latter to permeate adjacent normal 
Under the assumption that these differences between 
the types of cells were ascertainable by experimental 
methods. a series of investigations was made.’ 
CANCER CELLS 


Tye DECREASED ADHESIVENESS OF 


It was demonstrated by the writer (Cancer Res., 1944, 
4,625) that attached pairs of cancer cells could be separat 
ed from each other by micromanipulation, through the 
application of much less force than was required to 
The 


adhesiveness of the cells was determined by measuring 


separate normal or benign tumor cells. mutual 

bend produced in a previously calibrated micro- 
needle when subjected to the strain of detaching one 
cell from another. Thus, it was found that the mean 
force required to separate 50 pairs of normal squamous 
epithelial cells obtained from the lip was 1.42 mg. 
Similarly the value of adhesiveness for cells from skin 
papillomata (benign tumors) was 1.25 mg. On the other 
hand, the mean force necessary to separate 50 pairs of 
cells from squamous cell cancers of the lip was only 
one-third this value, or 0.47 mg. 

This physical difference between cells of malignant 
and benign tumors composed of squamous epithelium 
affords the first requisite for an understanding of in- 
vasiveness. It is difficult to visualize any mechanism of 
invasiveness if tumors are composed of tightly adherent 
compact masses of cells. However, if the cells are but 
leebly attached to one another, facilitating complete 
separation, such separated cells are free to wander into 
adjacent parts by ameboid movement. 


This investigation was aided by a grant from the Cancer Research 


vision of the Donner Foundation, Inc 


Attempts were then made to find a chemical explana- 
tion of reduced adhesiveness. Normal squamous epi- 
thelial cells were subjected to various alterations in the 
chemical composition of the medium in which they were 
immersed while their adhesiveness was measured. In 
this way it was shown that absence of calcium from the 
medium caused reduction in adhesiveness of the cells 
(Cancer Res., in press). For example, the mean force 
required to separate 100 pairs of cells in balanced salt 
solution was 1.34 mg., whereas the value for cells in 
calcium-free salt solution was only 0.96 mg., a signifi- 
cantly lower value. In this instance, as stated, calcium 
cells. 
In another experiment, methylcholanthrene, a substance 


was absent from the medium surrounding the 


shown by C. Carruthers and V. Suntzeff (Sctence, 1944, 
99, 245) to reduce the calcium content of epithelial 
cells directly, was applied to the cells and their adhesive- 
ness measured. Under these conditions also, adhesive- 
ness was reduced. 
Brunschwig, L. 
1946, 6, 
that cancerous tissue is abnormally low in calcium, and 


Since it has also been shown by A. 
Dunham, and S. Nichols (Cancer Res., 233) 
since the investigations just reviewed indicated that 
adhesiveness of normal cells was decreased when calcium 
was lowered experimentally, it was concluded that the 
decreased adhesiveness of cancer cells of the squamous 
epithelial variety is dependent upon their low calcium 
content. 


THE AMEBOID MOVEMENT OF CANCER CELLS 


A satisfactory chemical basis for the separation of 
cancer ‘cells from each other having been found, the 
only additional requisite for invasiveness is the ability of 
the detached cells to move; that is, if the cells, no longer 
bound to each other, are capable of ameboid movement, 
their penetration of the adjacent tissues is under 
standable. 

In a previous investigation in this series (Cancer Res., 
1942, 2, 618) epithelial cells from human carcinomas 
were observed in tissue culture. It was found that in 
dividual cells frequently became detached from out- 
growing sheets or clusters of epithelium and, further, 
that these detached cells were actively ameboid. Cells 
were seen to progress, in this way, some distance from 
the cluster from which they were derived and, by their 
proliferation, to build up new colonies. These observa 
by W. H. Lewis and 
1923, 34, 369) of 


tions confirmed earlier reports 


G. O. Gey (Johns Hopk. Hosp. Bull., 
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ameboid movement in cells from both sarcomas and car- 
cinomas. 

Thus, it can be regarded as established that, once 
cancer cells have become detached, they are capable of 
ameboid motion. 


THE ROLE OF SPREADING FACTORS 


The detached ameboid malignant cell is physically 
adapted to invasion of surrounding tissues. However, 
facilitated further if the normal 
tissues were made more permeable to the cancer cells. 
This suggested the hypothesis that malignant tumors 
contain spreading factors, such as hyaluronidase, which, 


invasion would be 


by softening the intercellular cement substance of ad- 
jacent normal tissues, render these tissues more suscep- 
tible to penetration by the cancer cells (Amer. J. med. 
Sci., 1946, 211, 257). 

Experiments designed to test this hypothesis were of 
two kinds. First, an analysis of human tumors was made 
to determine whether contained — significantly 
greater amounts of spreading factors than did normal 
tissues (Cancer Res., in press). Extracts were made from a 


thev 


variety of normal and tumor tissues by grinding, freezing, 
and thawing the tissue and extracting it with sodium 
acetate. The acetate extract was used for the assay of 
spreading factor. 

Two methods of assay were employed. By one method, 
the effect of the tissue extracts upon the spread of 
hemoglobin in the rabbit skin was determined. The 
other method depended upon measuring the reduction 
in viscosity of hyaluronic acid, the substrate upon which 
the enzyme, hyaluronidase, acts. By these methods it 
was found that several of the malignant tumors ex- 
amined did contain spreading factors. In most instances 
the spreading factor content was not great, and in some 
it was lacking. When considering the presence of spread- 
ing factors in malignant tissues, it must be emphasized 
that the source of the spreading factors within the tumors 
has not been determined. It is possible that hyaluroni- 
dase was present in certain tumors because of infection 
by bacteria which were the source of the enzyme. If this 
is the only source of hyaluronidase in malignant tissue, 
then its presence is coincidental, even though it con- 
ceivably operates to facilitate invasion by the tumor 
cells by rendering the adjacent tissues more susceptible 
to penetration. It has yet to be demonstrated that the 
cancer cell itself contains hyaluronidase. Regardless of 
the ultimate source of the spreading substance, our 
analysis of human tumors revealed, in several instances, 
significant amounts obtainable from the tumors, so that 
support is lent to the hypothesis that spreading factors 
may facilitate the invasiveness of cancer cells. 

In the second set of investigations, hyaluronidase was 
injected into transplantable sarcomas in mice, and into 
virus-induced papillomata in rabbits (Cancer Res., in 
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press). The object of these in vivo experiments Was ty 
determine whether an excess of hyaluronidase woul 
increase the invasiveness of tumors. The MOUSE sarcomg 
were invasive and metastasized to the lungs. It was 
thought that if hyaluronidase increased the INVASiVenese 
of these sarcomas, there would be earlier fixation of the 
tumors to the adjacent normal tissues and an Increased 
frequency of pulmonary metastases. Neither indication 
of augmented invasiveness was demonstrable. The 
rabbit papillomata are primarily benign tumors which 
may become malignant in some instances when allowed to 
grow for a long time. It was thought that local injection 
of hyaluronidase might increase the incidence of mali 
nancy, as judged by invasiveness and distant metastars 
Again, confirmative evidence was not obtained. The 
negative results in these experiments force the conclusion 
that spreading factors of the hyaluronidase type, thous 
they may be found in malignant tumors, are not essential 
to invasiveness. The mouse tumors, for instance, wer 
strongly invasive to start with, and their invasiveness 
apparently could not be enhanced by an excess 9 
hyaluronidase experimentally introduced. 

In these tm vive experiments, in which spreading factor 
was injected into the animals daily over long periods, the 


formation of 


antienzymes must be considered. Sych 
antienzymes, which inhibit the action of the enzyme on 
its substrate, have been reported by E. Haas (J. bis! 
Chem., 1946, 163, 63, 89, 101), and it will be necessary t 


await further developments in this field before better. 


controlled experiments can be designed. 

The concept of invasive growth that has resulted from 
the experiments summarized above depends upon a 
triad of factors: 

(1) Decreased adhesiveness of cancer cells, dependent 
upon local calcium deficiency. Decreased adhesivenss 
facilitates the separation of cells from each other so that 
they become detached units. 

(2) Ameboid which the 
cells are enabled to wander into the surrounding parts 
to establish new colonies. 


movement, by malignant 


(3) Liberation of spreading factor (hyaluronidase), 
which acts upon adjacent normal tissues. Hydrolysis 0! 
the hyaluronic acid of the intercellular cement substance 
of connective tissue opens the tissue spaces for penetra 
tion by the malignant cells. It is quite possible that this 
third factor is not requisite for invasive growth, but 
that when it does operate, it augments the facility with 
which invasion occurs. 

Of the three factors the first two are of greater im 
portance for invasive growth. It is of interest in this 
regard that the most invasive of all normal cells, mact0- 
phages, polymorphonuclear leucocytes, and lympho 
cytes, are all detached cells, rarely showing any evident 
of mutual adhesiveness and all having great amebo 
activity. The cancer cell possesses these same attributes, 
coupled with its capacity for unlimited proliferation. 
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 tificial Radioactive Tracers: 


pplications to Chemistry and Medicine 


Glenn T. Seaborg 
University of California, Berkeley 
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BOUT 450 INDUCED RADIOACTIVITIES 
are now known, there being at least one radio- 
active isotope for each of the elements of 
omic numbers 1 to 96, inclusive. The work in connec- 
») with the Plutonium Project of the atomic bomb 
opment has given rise to vastly superior methods 









vel 





USION ° , 

fl the large-scale production of a number of these 
ough ‘ , ° . 

” Magotopes and, in particular, a number of the most impor- 
Vtlal ere 


nt ones. The outlook at the present time, therefore, is a 
ry optimistic one, with almost unlimited possibilities 
research. It is not at all out of the question that the 
eatest gains to humanity from the atomic energy 
velopment will result from the widespread use of 
acers to solve a multitude of problems rather than 
om the harnessing of the power itself. 

The present discussion will be concerned entirely with 
he induced radioactivities, because these now far surpass 
) importance the natural radioactivities for application 
) the atom-tagging field. The natural radioelements 
ave been used as indicators or tracers in physical and 
hemical investigations for about 35 years, the first 
hperiments having been performed by G. Hevesy and 
A. Paneth, but these early investigations were limited 
p those few elements which have naturally occurring 
pdioactive isotopes. After the discovery of artificial 
udioactivity, the principle of investigation by “atom 
peging’’ was extended at once to these new activities. 
Immediately following the discovery of artificial 
pdioactivity, a large addition to the list of radioactivities 
as made during 1934 and 1935 as the result of the work 
| E. Fermi and his associates, who produced unstable 
otopes by neutron bombardment of the elements. Also, 
hany radioactivities were produced by several other 
oups of workers, mainly as the result of bombardment 
his Ah high-speed charged particles from artificial sources— 
. particular, bombardment with high-speed charged 
articles such as protons and deuterons, which were 
celerated in various types of high-voltage apparatus. 


im- (am Following this early work with these many types of 
his ™P*rticle acceleration apparatus and until recently, the 
‘10 M4in source for the production of radioactivities was 
ho- #he cyclotron, the use of which added hundreds of iso- 


id 
00M Based on an address delivered before the Conference 
cs the Future of Nuclear Science, Princeton University 
. geeatennial, September 24, 1946. 











topes to the total and resulted in the production of very 
intense radioactivities. However, this did not result in 
the transmutation of weighable amounts of isotopes. 


THE URANIUM PILE 


The recent accomplishment of the self-sustaining 
nuclear reaction in uranium marks another milestone in 
the field of artificial radioactivity. In addition to pro- 
ducing new isotopes, the chain-reacting units have in- 
creased by many orders of magnitude the amounts of the 
radioactivities which can be made available. As is now 
well known, the uranium chain-reacting units, called 
““piles,’’ have given rise to the transmutation of elements 
on a weighable scale—in fact, on a scale not only of 
micrograms, milligrams, or grams but even of kilograms 
in some cases. 

The fission product elements, i.e. the radioactive 
isotopes in the region of atomic numbers about 35 to 60, 
inclusive, are available in tremendous amounts. The 
pile, as a powerful neutron factory, also makes it possible 
to produce important amounts of practically any radio- 
active isotope which can be produced by neutrons; and, 
since almost all the important known isotopes can be 
produced by neutron irradiation, this means that in the 
future practically all such isotopes should be available in 
huge intensities. In a recent announcement from the 
headquarters of the Manhattan Project it was disclosed 
that a large number of such radioisotopes are now avail- 
able for distribution to research men through qualified 
research institutions. A complete description of the 
available isotopes, their method of production, and the 
form and quantity in which they are available, together 
with a description of the organization for their allocation 
and distribution has been published (Scievice, June 14, 
1946). 

In the near future there will also be available other 
devices which will give rise to other milestones in the 
field of transmutation. Among these are the betatron 
and the synchrotron, with which it will be possible to 
accelerate electrons to the energy region of hundreds of 
Mev and, hence, to produce electromagnetic radiation 
of this energy. Also, the new 184-inch giant cyclotron at 
the University of California, Berkeley, is ready for oper- 
ation. Using the new frequency modulation principle in 
order to compensate for the relativistic increase in mass 
at these tremendous energies, this instrument generates 
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deuterons at 200 Mev and helium ions at 400 Mev of 
energy. These instruments should give the means for 
further study of fundamental particles, such as the 
mesotron, for production of new fundamental particles, 
and give rise to entirely new nuclear reactions. For ex- 
ample, from nuclei which have been bombarded with 
particles and radiation of this energy, there will come 
a literal shower of neutrons and protons—for example, a 
dozen or more at a time—and possibly in some cases 
even nuclei with mass below that of the heaviest region 
will undergo fission and give rise to their own groups of 
fission products. The use of these instruments will un- 
doubtedly add to the list of induced radioactivities. 


ARTIFICIAL ELEMENTS 


One of the most important and interesting uses to 
which artificially induced radioactive isotopes have been 
put has been the investigation of the properties of those 
elements which do not exist in nature. In most cases so 
far, this investigation has used a 
““‘tracer”’ October 1946, 
p. 379). The most spectacular examples of its application 


type of chemical 


technique (see Sctence, 25, 
lay in the discovery and study of the chemical properties 
of new elements nonexistent in nature, t.e. the trans- 
uranium elements of atomic numbers 93, 94, 95, and 96. 
Element 93 (neptunium) was discovered in May 1940; 
element 94 (plutonium), late in the same year (see 
Science, October 25, 1946, pp. 379-380). In the case of 
plutonium, a long and complex process for its separation 
from uranium and fission products was to a considerable 
extent worked out before anyone had ever seen any 
plutonium even under the microscope. These studies 
have also led to the elucidation of the electron structure 
of the heaviest elements, the evidence indicating that 
these form a series of actinide elements, the added elec- 
trons for most of the 14 successive elements starting 
with thorium going into the 5f, an inner electron shell, 
similar to the addition of successive electrons to the inner 
4f shell in the case of the 14 previously known lanthanide 
earths. 

The experiments of Seaborg, R. A. James, L. O. Mor- 
gan, and A. Ghiorso in the Metallurgical Laboratory at 
the University of Chicago have recently led to the identi- 
fication of isotopes of elements 95 (americium) and 96 
(curium), making it possible to study the chemical 
properties of these elements by the tracer technique. 

In the meantime it has been possible to produce nep- 
tunium and plutonium in weighable amounts in the 
chain-reacting piles. The isotopes which have been pro- 
duced in this manner are the neptunium isotope of mass 
237 and the famous plutonium isotope of mass 239, which 
is so important in the atomic energy field. With these it 
has been possible, using the methods of ordinary chemis- 
try, to extend greatly the knowledge of the chemical 
properties of these elements. 

There are also a number of lighter elements which are 
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om bis 


now known to be extremely rare or nonexistent in nat 
Ure 


but whose chemical properties have, nevertheless be » Mac 
rather well defined as the result of their production ; orkers 
artificial means and the investigation of their peopaeil gvior } 
by the tracer technique. Many experiments haye he pther he 
performed with unweighable amounts of these elements bV hy¢ 
which have atomic numbers 43, 61, 85, and 87. Be sul 

C. Perrier and E. Segré were able to show in 1937 thadgmmet COM 


i bomt 











the deuteron bombardment of molybdenum produc 

radioactive isotopes of element 43, and they used thea relting 
to study its hitherto unknown chemical properties, ‘gamed! 
is particularly interesting from an historical point of , - oe 
because this is the first of the artificial elements to page’ nan 
discovered. Their experiments showed that the chemical A ra 
properties resembled those of the heavier homology{m!?% b 
rhenium, to a much greater extent than they resembled’ M. 


ck, h 


article 


those of manganese, the lighter homologue. These inye 
tigators used rhenium as carrier for the radioactivity ; 


order to show that element 43 is precipitated by hydnjmml De OF 


gen sulfide from alkaline or acid (less than 10 V) solution, amenave 


They investigated other properties, including the yoljame™™ i 
tility of the oxide and chloride and the conditions for ;haqgenore™ 


. sos ° ’ lawhs« 
electrolytic deposition of the metal. Recently R. p. Perhé 
Schuman and also D. C. Lincoln and W. H. Sulliva adioele 
working on the Plutonium Project of the Manhattay xchat 


District, have independently observed the radioactiyiyqe™ | 
(with very long half-life) due to the lower isomeric i che 
of 43%, formed in the fission of uranium. This is inter gqg™"" * 
esting because it is now possible to isolate this isotop i 
weighable amounts. This particular isotope of element 8 ii 

r forn 


was discovered by Segré and Seaborg, who produced it 















from the deuteron and neutron bombardment of moly! 


denum and found that the upper isomeric state has age’ ©" 
half-life of 6.6 hours and the lower, one of more than 4) sh 
years. The discoverers, Perrier and Segré, have suggested a - 
the name “technetium” (Tc) for element 43, and it seems experi 
certain that this name and symbol will be adopted. vond t 
A radioactive form of element 61 has been positively onds 3 
Btructu 


identified in the experiments of J. A. Marinsky, L. E. 


- b . . e yl ae “t] ) 
Glendenin, and others, on the Plutonium Project of thee" 
exchan; 


1 
na 


Manhattan District, who found that isotopes 61'7 and 


611, with half-lives of about 3.7 years and 47 hours," ™* 


; Bis ThickaEto CO 
respectively, are formed in the fission of uranium. This ' 
; . » 1€ 
element is a rare earth, and the chemical experiments 0 
a tor too mal 
the tracer scale show that its behavior is very similar to ‘ 
t seer 


that of the preceding element, neodymium. Experiments 
hancolmmstatem: 
involving selective adsorption and elution on ion-exchange 


resins led to the unambiguous separation of the element Ii we c 
from its neighbors. The availability of isotope 61 1 wee 
large amounts from fission makes it now possible to 1° pair be 
late the missing element 61 in weighable amounts, and! we ma 
am confident that this will soon be done. The name which % r 
is to be eventually adopted for element 61 should be, @! ) ‘oe 
presumably will be, the one which Marinsky and Glen- me 
denin will suggest. poral 

betwee 


The discovery of radioactive element 85 (isotope 5°”) 












m bismuth plus 32-Mev alpha-particles, by D. Corson, 
0 : n : ; s 

» Mackenzie, and Segre, made it possible for these 
‘ers to investigate its properties. The general be- 
0 . 7 . 

avior is that of a metal, with little resemblance to the 







ther halogens. It is precipitated by hydrogen sulfide in 


Vy hydro hloric acid solution with various carriers, and 





he sulfide is insoluble in ammonium sulfide. Volatility 
IK . 





+ comparatively low temperatures is observed; a piece 
( 


’ bombarded bismuth loses most of the activity before 
~ iting (275°C.). There is no precipitation upon the 
os ddition of silver nitrate to a dilute nitric acid solution 
hp ing iodide as carrier. These investigators have given 
t J he name “astatine”’ (At) to this element. 

a A radioactive form of element 87 resulting from the 
a lpbha branching decay of actinium has been discovered 
nl _ My M. Perey in France. This isotope, given the name 
7 cK. has the mass 223 and decays by negative beta- 

- Burticle emission with a half-life of about 21 minutes. 
mA The experiments of Perey have shown that the element 
 Biehaves, as expected, like a heavy alkali metal; for 
il sample, it is carried by the compound, cesium per- 
; r hlorate. Perey has given it the name ‘‘francium”’ (Fa). 
Perhaps the most extensive application of the artificial 
o adioelements in chemical work has been to the study of 
ta ‘xchange reactions.’”? In exchange experiments the 


bioms of an element in one of its valence forms or types 


c 


‘ chemical combination are labeled by admixture 


radioactive isotope of the element which 
To this 


some 

f the same form or chemical combination. 
ystem is added the element in another state of valence 
rform of combination, containing none of the radio 
tive isotope; the presence of radioactivity in this sec- 
d chemical form, after it has been separated from the 
, SoMmst, shows that an effective exchange of atoms between 
odlgmmtne two different states of the element has taken place. 
xperiments of this type give information on chemical 
yond types, the strength and reactivity of chemical 
wnds and the effect of solvents on these properties, the 
p@metucture of ions and compounds, the mechanism of 
thommmecactions, and the mechanism of catalysis. In addition, 
andgmgcxchange reactions often offer an excellent and conveni- 
rset method for the introduction of radioactive atoms 


histo compounds. 














The subject of exchange reactions is too complicated 
io make possible accurate, complete generalizations. 
It seems profitable, however, to make a few rough 
statements concerning homogeneous exchange reactions. 
If we consider exchanges of a given element between two 
sorts of molecules or ions in which it is held by electron- 


= 


pair bonds to different numbers or kinds of other atoms, 
we may say in general that such exchange reactions do 
ich 2°t proceed with appreciable rates except in those cases 
where there are reversible reactions which enable the ex- 
faeanging atoms to reach equivalent states of chemical 
combination. For example, there is no exchange of atoms 


vetween phosphate and phosphite ions, sulfate and 





sulfite ions, sulfur and carbon disulfide, iodide ion and 
iodoform, etc. On the other hand, exchanges have been 
found between chloride and chlorate ion (due to the 
oxidation-reduction equilibrium), between lead nitrate 
and lead chloride (an extreme example of the ionization 
exchange and 


between and 


iodine (through the formation of a symmetrical inter- 


mechanism), iodide ion 
mediate, I;~). When the two exchanging molecules differ 
only in their net charge, another exchange mechanism 

the transfer of an electron from one to the other—may 
become possible. For example, exchanges have been 
observed between Fe** and Fe*** and between MnO, 
and MnO, 


occur through a simple transfer of atoms between mole- 


It is no doubt true that some exchanges 


cules during a collision; such a mechanism is a special 
case of exchange through the formation of an intermedi- 
ate. In many cases the observation of exchanges of this 
sort suggests the existence of unstable intermediates 
which might not be known from other reaction studies. 

Probably the most important isotope from the stand- 
point of future possibilities is the radioactive C™. This 
isotope, discovered by S. Ruben and M. D. Kamen at the 
University of California, has a half-life of some thou- 
sands of years and therefore, before the advent of the 
chain-reacting pile, was practically unavailable due to the 
difficulty of its production in the large amounts needed 
the 
intense neutron source in the piles makes it possible now 


to produce substantial radioactivities. However, 
to produce C™ in such quantity and high specific ac- 
tivity as to place it in a class along with the most availa- 
ble and suitable isotopes. It can be produced in either of 
two ways: the neutron irradiation of carbon, preferably 
enriched C’, by the reaction C® (n,y)C™, or the neutron 
irradiation of nitrogen by the reaction N*(n, p)C™. 
Both of these reactions take place with slow neutrons. 
The reaction with nitrogen is, of course, preferable from 
the standpoint of producing C™ of the highest specific 
activity, it being, in fact, possible to produce isotopically 
pure C' in this manner. The radiation is of relatively 
low energy, making it necessary for its detection to 
employ instruments designed with this in mind, and, in 
the investigations, to pay close attention to the self- 
absorption problem. 

A whole vista of opportunity is, of course, opened 
as a result of the availability of the C™ isotope. Organic 
chemists, biochemists, physiologists, and men of medi- 
cine have dreamed for years of the day when a radio- 
active isotope of carbon suitable for tracer investigations 
should become available. A few of the possibilities which 
have opened through its availability will be indicated 
presently, but this field is so vast that it is certain that 
the best ideas are yet to come. 

A great deal has been said in comparison of the po- 
tentialities of radioactive C and the separated stable 
C in these fields. Actually, these isotopes complement 
each other, and it is very fortunate that both are avail- 
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able. There now exists the interesting possibility of 
tagging each of two different carbon atoms in a molecule 
or system and then simultaneously observing the course 
of each. Also, the separated C™ makes possible the 
production of radioactive C™ of higher specific activity 
from the reaction C¥(n,y)C™. 

Another isotope which has great potentialities is the 
radioactive H’, which has a half-life of about 30 years. 
This can be used in many of the ways indicated for the 
use of C™ if it is present in a molecule in a nonlabile 
position. The availability of the intense neutron sources 
makes possible its production in weighable amounts by 
means of the reaction Li*(n, a)H*. The radiation consists 
of extremely low-energy beta-particles, and therefore 
its detection demands the use of very special instruments, 
it being necessary to introduce the material in the form 
of a gas into the inside of the Geiger-Miiller counter, 
ionization chamber, or electroscope. 

Besides radioactive C' and H?, such isotopes as the 
14.3-day P*?, the 87-day S*, the 180-day Ca‘, the 47-day 
Fe®, the 250-day Zn", the 53-day Sr®, the 8.0-day I, 
and many others have offered and will offer many oppor- 
tunities for important research. 

The first and most obvious application in organic 
chemistry for C™ would be in an examination of the 
mechanisms of many isomerizations and rearrange- 
ments of organic molecules. There are a number of 
reactions in which carbon atoms or groups of carbon 
atoms move from one part of a molecule to another, and 
the question of just how this migration is accomplished 
has been a subject for discussion among organic chemists 
for many years. By labeling the migrating groups in 
certain positions it should be possible to determine the 
precise sequence of events in such a reaction. In many 
types of rearrangments it is impossible to tell, by ordi- 
nary means, which carbon atoms are actually migrating. 
It is easy to see how, by a selective labeling of atoms, 
an unequivocal answer to these questions is obtained. 

Not only is this type of information of interest for 
itself and the light it will throw upon the behavior of 
organic substances, but it is a necessary preliminary to 
the synthesis of tagged compounds of biological interest 
and to the examination by degradation of metabolic 
products derived from administered labeled materials. 

It is in this latter field of biochemistry that the carbon 
isotopes will have their greatest usefulness. The deter- 
mination of the intermediary metabolism of the major 
structural and energy-transforming materials of living 
organisms such as fats, proteins, and carbohydrates, as 
well as the catalytic or organizing substances such as 
vitamins, hormones, and enzymes, will undoubtedly 
make great strides as a result of the availability of iso- 
topic carbon and some of the other isotopes as well. 

Turning to biological systems, we find a virtually 
unlimited field of important work for the organic chemist 
and workers in all branches of biology. 
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It is not out of the question that a comple 


standing of the photosynthetic mechanism ae eee 
men the ability to synthesize food and fuel at will 
this principle. This could give rise to a literal } pac tC : 
nessing of the sun’s energy. With the aid of (u 4 a. 1 
might be accomplished. A number of experiment; ha a 
been performed with the 21-minute C", but this de -~ “ 
half-life placed definite limits on the extent of Progra ot 
which was possible. Nevertheless, Ruben, Kamen, g a 
W. Z. Hassid were able to use radioactive (" jp g rt ie 
of photosynthesis in which considerable progres y bas 


made. Radioactive carbon dioxide was fed to the y ‘al rad 
: WRB cial ra 
cellular green alga, Chlorella, and also to higher plan 


. +. ‘ proba 
under various controlled conditions in both the jill. 

, ; SUiscover, 
and the dark. The results obtained so far have been Qui ae 
» ° _ e : ements 
interesting. The higher plants and the algae abgy la 

or . ‘ , pggeu ¢ 

carbon dioxide in the dark. This process takes ply The n 
e 

concurrently with the release of CO: by respiration , at 

. F "a acer 15 

that the net effect is an evolution of carbon dioxid eeani 

; . ; horgan 

Only by the tracer technique was it possible to demg tagg 

: : e tagg' 

strate a simultaneous uptake and evolution of car} anim 

ne res f anim 

dioxide. The dark uptake of carbon dioxide js ye F the s 

tne d« 

likely the first step in photosynthesis and can be rep umber 


sented by RH + COsx=RCOOH. Decarboxylat rincipa 
experiments have shown that the bulk of the radioact * | 
carbon is in the carboxyl group. Attempts to identify { 

radioactive substances formed in the dark and in ¢ 
light have been thus far unsuccessful. It is of consideraif » 





sil 

interest to note that formaldehyde, which has playei i, . a 
prominent role in many proposed mechanisms, was nf osaho| 
identified from the radioactive carbon dioxide introduce 44 i; 
Experiments with the ultracentrifuge and diffusdi, . ) oo, 
methods indicate the average molecular weight of t! rample 
radioactive molecules to be about 1,000, which explai hospha 
the failure to identify them chemically with any sma. ..a<; 
molecules. Beall in 
The radioactive elements, in particular radioactig™, .»),.. 
carbon, will, of course, receive widespread use in study...) 
animal metabolism. In the highly intricate proces @.. imy 
carbohydrate metabolism in man, present knowledge Moc 
been gained, for the most part, only as a resuit of pail, 4:1. 
taking analytical work by classical methods. In gene. ;, 
these methods are not capable of high precision and ag™,,....,;. 


not adapted for the determination of highly labile com 7). 
pounds. Thus, it is quite likely that many importa! hosph 
















details of the process under investigation have not be... 
revealed. Almost certainly, the use of radioactive tract... 
will bring these details to light. Aside from circum, 1. 
venting many analytical difficulties, the use of label... sa 


elements can yield important information not pos pms. ( 
by other methods. It is very often the case in biologi 
systems that reactions proceed under steady-state 
ditions. With radioactive tracers it is possible to {oll 
the formation of a compound in the presence of 4 “ 
siderable amount of the previously synthesized ©! 
pound or to measure synthesis while the net react! 


BNCe 0) 
le turt 
ltered 
mino 
te abs 
Mover 








pnstitutes breakdown. Such measurements will be of 
nat value in determining the mechanisms of biological 
» USE actions. For example, B. Hastings and his collaborators 
| hal. Harvard have used C" in the study of glycogen for- 
. ‘ation in the liver and have found that the incorporation 
; arbon dioxide into organic molecules takes place here. 
fany carbon dioxide-incorporating reactions have been 
Og died with C# by H. G. Wood and C. H. Werkman. 
', AM, present availability of C™ will make possible the 
StU cidation of many mechanisms in the metabolism of 
8 WHE bohydrate and fat. Many biologists believe that arti- 


€ UME.;,| radioactivity has given biology and medicine what 
plan robably the most useful tool for research since the 


ae ‘ 
lg covery of the microscope, because almost all of the 


'QUM}ments and compounds in biological systems can be 
bso ved and their course through living systems studied. 
pag The most simple and direct use of an element as a 
On, #ocer is accomplished by its administration as a simple 
OX orzanic compound, in which case the distribution of 
“nO e tage d element in the various structures of the plant 
art animal is determined by measuring the radioactivity 
VO: the samples of tissues and body fluids. A very large 
COG mber of experiments of this type have been performed, 
lati rincipally to aid in the understanding of mineral metab- 
act's. For example, the absorption of iron as related 


Like 


'y WM, anemia has been studied by G. H. Whipple and P. F. 
0 Wahn at the University of Rochester. 

rah Radiophosphorus has been the most widely used of all 
a artificially prepared radioelements as a tracer for 
iS | 


etabolic studies in biological systems. The distribution 
CG administered phosphorus in human and animal tissues 
as been extensively studied. It has been observed, for 
sample, that the retention of a single dose of disodium 
















hosphate varied in different tissues in the following 
ecreasing order: bone, muscle, liver, stomach plus 
nall intestines, blood, kidneys, heart, lungs, and brain. 
1 other experiments a selective accumulation of radio- 
hosphorus in leukemic tissues was found to occur. This 
as important in that it indicated that the leukemic 
issues could be subjected to a greater degree of beta- 
article irradiation than the normal tissues, which in 
um indicated the application of radiophosphorus as a 
tentially valuable therapeutic agent. 

The synthesis of the biologically important organic 
hospholipids has been studied by G. Hevesy and co- 
orkers in Copenhagen and I. L. Chaikoff and his 
Ssociates in California. Compounds like these are now 
nsidered to be vital links in the complex, low-tempera- 
Ure oxidation mechanisms characteristic of living sys- 
ims. Chaikoff and associates have shown the impor- 
bce of the liver in such synthesis and transport: how 
i turnover of these substances through the liver can be 
ltered by the administration of choline and certain 
mino acids and how newly synthesized molecules 
re absent altogether from the blood when the liver is 


moved. Using surviving tissue slices, they have demon- 








strated the dependence of the synthesis upon the proper 
functioning of certain respiratory enzyme systems. The 
first real insight into the mechanism of the action of 
insulin on carbohydrate metabolism has come from 
studies, by J. Sacks at Michigan with P*, on the effect 
of this hormone on the turnover of phosphorus com- 
pounds in muscle. All of these studies, of which only a 
few were mentioned, would have been impossible without 
the use of a labeling agent. 

Extensive metabolic studies have been made with the 
use of radioactive iodine as an indicator. The pioneering 
work in this field was done by S. Hertz and his co-workers 
in Boston and J. G. Hamilton and co-workers at Cali- 
fornia. The thyroid gland, through its synthesis of the 
iodine-containing hormone, thyroxine, controls the meta- 
bolic rate of the entire organism. Nevertheless, the 
quantities of iodine compounds produced and distributed 
are so small that even the finest micromethods are hardly 
adequate for the task of studying these processes. With 
the use of radioactive iodine the analytical difficulties 
can be largely overcome, and, in addition, types of 
measurements can be made which are not possible from 
chemical analysis. Among these is the measurement of 
the uptake of orally administered radioiodine by the 
intact thyroid glands of normal human subjects and by 
those of patients suffering from various types of thyroid 
disorder. The course of the uptake may be followed 
simply by placing a Geiger counter in the vicinity of the 
throat. The thyroids of patients with hypothyroidism 
were shown to accumulate iodine at a slow rate, while 
there was a relatively large uptake of administered iodine 
in the thyroid glands of patients with nontoxic goiters. 
In contrast to these behavior patterns, the thyroids of 
patients with hyperthyroidism were shown to take up 
administered radioiodine at a remarkably rapid rate and 
also to discharge the iodine from the gland in a rapid 
fashion. It is seen from these studies that an aid toward 
diagnosing the condition of the thyroid gland is available. 

A large amount of work on iodine metabolism has been 
done by Chaikoff, I. Perlman, and M. E. Morton at the 
University of California. They were able to follow in 
some detail the distribution of organic iodine compounds 
from the thyroid gland through the blood to peripheral 
tissues in various states of thyroid activity; to demon- 
strate that, to a limited extent, tissues other than the 
thyroid gland are able to synthesize thyroxine; and, by 
using isolated surviving tissues, to tie in the synthesis of 
an organic compound with the energy-producing enzyme 
systems. 

B. C. Smith and E. H. Quimby at Columbia have used 
the gamma radiations from intravenously injected Na*Cl 
to determine the rate of passage of sodium into the extra- 
cellular phase of the tissues in cases of peripheral vascular 
disease and thus determined the competency of the 
example of use for 
Many more possibilities for the use of radioactive 


circulation—another diagnosis. 
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isotopes in biochemical and physiological work might be 


suggested, but those given above are typical. 

The study of the mechanism of action of antibiotic 
substances, many of which act by means not completely 
understood at present, will be possible. For example, 
the synthesis of radioactive penicillin or streptomycin 
might give rise to a method for investigating the mechan- 
isms by which these great substances operate. The 
mechanism of action of antibodies might also be investi- 
gated by the use of tracers. 

Another possible use of tracers is, of course, in the 
study of cancer. Here, in addition to the possibilities 
cited in connection with the use of radioactive indicators 
in the investigation of mechanisms, there is the thera- 
peutic possibility of effecting the selective deposition of 
the radioactive material in the cancerous tissue, as has 
been mentioned in the case of leukemia. It has occurred 
to many investigators that it should be possible in the 
future to synthesize some compound containing a radio- 
active substance, this compound having the property of 
being selectively absorbed by the cancerous tissue so 
that the radioactive rays can act directly at this spot 
without harmful effects on the body’s healthy tissue. 

Another possibility, which may sound quite startling, 
is that of tagging bacteria with radioactive C™. This 
appears to be feasible and to open great possibilities in 
the study of disease. In fact, Chaikoff and A. Kaplan 
have made a beginning by tagging the tuberculosis 
bacillus with radioactive phosphorus in some experi- 
ments which have not yet been brought to completion. 

In addition to the therapeutic uses of radioactive 
substances which have already been mentioned, thera- 
peutic value has been established in the work of J. H. 
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Lawrence and associates, who have had some SUCCES. | 
SUCCESS j 


the application of radioactive P*? to the 


control of the blood diseases, polycythemia vera any 
leukemia. A large number of other therapeutic Uses cl 
surely be found, since it will be possible to apply alpha Wi 


particles, beta-particles,and gamma-rays to this PUrpose 


It is worth pointing out that all of these radiation: are 


represented in isotopes which can be produced jp quar 


tity, so that it is quite likely that the use of radiyp and A 
its descendants in this type of therapy will soon be ‘call Natic 
seded by the artificial radioactive elements. Bee 
Availability of large quantities of radioactivities has acqu 
also opened the possibility of their use in industry ol Du | 
industrial processes. Radioactive indicators may soon he - 
used to follow the course of products and impurities . - 
large industrial processes. Applications should be foung ya 
in the testing of the efficiency of distillation apparatys oth 
in testing for leaks, and in many other ways. The inten a 
sources of gamma-rays will find application in the field the} 
of radiography, in looking for imperfections in metal - 
products, studying the path of fast-moving parts, ete. “ 
With respect to chemical problems of direct interest to a 
men 


industries, many examples could be cited. Among thew 
may be mentioned studies, with C'™, of the mechanism oj 
catalytic cracking, isomerization, and alkylation of 







hydrocarbons, which are of profound interest to the oi 
industry. 


The future seems to hold unlimited possibilities fo 
the application of radioactive tracers to scientific prob 
lems. It is certain that the applications made thus far ard 
just the beginning of what is going to become an ea 
tremely large and successful field of research. 


From April 7 to 9 officers of the AAAS will meet with representatives appointed from the various 


educational and cultural institutions in the Chicago area to serve on five committees that will direct 
local preparations for the 114th meeting of the AAAS, to be held in Chicago December 26-31, 1947. 
These committees, of about 12 members each, will handle problems of reception and entertainment, 
procurement and distribution of equipment, registration, and publicity, and will help to raise funds 
to defray expenses incurred by the work of the local committees. 


Honorary chairmen, serving in an advisory capacity for the local committees, include: Paul M. 
Angle, secretary, Chicago Historical Society; Charles C. Caveny, dean, Chicago Undergraduate Divi- 
sion, University of Illinois; Walter H. Chute, director, John G. Shedd, aquarium; H. C. Coffman, 
president, George Williams College; V. R. Edman, president, Wheaton College; H. K. Gloyd, director 
of Museum, Chicago Academy of Sciences; Clifford C. Gregg, director, Chicago Natural History 
Museum; Henry T. Heald, president, Illinois Institute of Technology; Robert M. Hutchins, chancel- 
lor, University of Chicago; A. C. Ivy, University of Illinois; Paul A. Jenkins, executive secretary, 
Chicago Technical Societies Council; K. Richard Johnson, head of Science Department, National 
College of Education; T. Lehmann, president, Elmhurst College; L. R. Lohr, president, Museum of 
Science and Industry; Lee Medsker, dean, Wright Junior College; Comerford J. O’Malley, president, 
De Paul University; Franklyn B. Snyder, president, Northwestern University; Edward J. Sparling, 
president, Roosevelt College. 


The Chicago Convention promises to be one of the largest on record. At least 60 affiliated and 
associated societies and sections are planning to meet with the Association. 
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NEWS 


wil nd N oles 

Ipha. 

Ose 

IS are 

{Man A new location for the Argonne 
‘(HM ational Laboratory for research and 
Uper- development in atomic energy, and 


acquisition of 3,645 acres of land in 
* NSB) Page County, Illinois, were ap- 


y and proved recently by the U. S. Atomic 
ME energy Commission. The site is 
a approximately 26 miles southwest 
fou of the center of Chicago, and 4 miles 
rat west of facilities of the Laboratory in 
Lense 


the Palos Area of Cook County Forest 
reserve. 

Argonne National Laboratory was 
established for research and develop- 
ment in all phases of atomic energy, 


is chairman, chose Chicago as the 
permanent site because of its geo- 
graphical location and transportation 
advantages. 


Prime consideration in the search 
fora permanent location was engineer- 
ing features of the land. Topography, 
prevailing meteorological conditions, 
type of foundation, and available 
water, sewage, and power facilities 
were considered, and the Du Page 
County site was the only area in- 
vestigated which satisfied all require- 
ments. In addition, its proximity to 
the present Forest Preserve site will 
allow maximum use of facilities 
there during the transition period. 

“Construction plans for the per- 
manent of 


Laboratory,”’ 


the Argonne 
Walter H. 


Zinn, director, said, ‘‘call for some 12 


buildings 
National 


major buildings to house adminis- 


tration; physics, chemistry, biology, 





Artist’s 


including fundamen al research in 
physics, chemistry, biology, medicine, 
and engineering; the development of 
industrial power; and research on 
military uses. 

Present facilities of the Laboratory 
are housed in four buildings on the 
campus of the University of Chicago, 
the Museum of Science and Industry, 
and the Palos Area of Cook County 
Forest Preserve. Operating difficulties 
(ue to wide dispersion of facilities 
Were apparent early, and a permanent 

was sought. The Board of Gov- 
mors of Argonne National Labora- 


Farrington Daniels 


of which 





sketch of proposed facilities of the Argonne National Laboratory. 


medical and engineering research; 
nuclear reactors and allied equipment. 
Construction will be spread over a 
period of approximately three years.”’ 

Argonne Laboratory, one of a pro- 
jected series of national laboratories, 
is successor to the wartime Metallurgi- 
of the Manhattan 


cal Laboratory 


IKngineer District. Its facilities are 
operated by the University of Chicago 
the 
Energy Commission. The Board of 


under contract with Atomic 
Governors of the Laboratory, com- 
prised of 7 representatives elected by 
the 


tutions 


Council of Participating Insti- 


-midwestern academic and 








research institutions—reviews mat- 
ters of general policy and makes 
necessary recommendations for sub- 
mission to the Contractor and the 
Government. A representative from 
each of the 25 participating institu- 
tions serves as’ a the 
Council. 

The participating institutions are: 
Battelle Memorial Institute, Carnegie 
Institute of Technology, Case School 
of Applied Science, Illinois Institute 
of Technology, Indiana University, 
Iowa State College, Mayo Founda- 
tion, Michigan State College, North- 
University, Notre 
University, Washington 


member of 


western Dame 


University, 


Western Reserve University, Uni- 
versity of Chicago, University of 
Cincinnati, University of Illinois, 
University of Iowa, University of 
Michigan, University of Minnesota, 
University of Missouri, University 
of Nebraska, University of Pitts- 


burgh, and University of Wisconsin. 


About People 


James B. Conant, president of Har- 
vard University, delivered a special ad- 
dress to the staff and student body of the 
Medical 
Galveston, February 21, on “‘The Growing 
Relations of Chemistry and Medicine.’ 


University of Texas Branch, 


’ 


C. L. Bird, lecturer in dyeing at Leeds 
University, England, has been appointed 
editor of the Journal of the Society of 
Dyers and Colourists to succeed F. M. 
Rowe, who died December 8 (Science, 
February 14). Mr. Bird was previously as- 
sistant editor of the journal. 

Donald Wallace MacKinnon, pro- 
fessor of psychology, Bryn Mawr College, 
has accepted an appointment as professor 
of psychology at the University of Calli- 
fornia, Berkeley, beginning in September 
1947. 

Laurence H. Snyder, chairman, De- 
partment of Zoology and Entomology, 
Ohio State University, the 
Marshall Woods at 
Brown University February 18, on ‘‘Hu- 


delivered 
Memorial Lecture 
man Genetics and Public Health.” 

Peter Gray, professor of biology, was 
named head of the Department of Biolog- 
ical Sciences, University of Pittsburgh, 
in February. He has been acting head 
since February 1946, when O. E. Jen- 
nings resigned to become director of the 
Carnegie Museum. 





L. Don Leet, in charge of the Harvard 
Seismograph Station, was recently ap- 
pointed professor of geology at Harvard 
University. 


I. S. Ravdin, John Rhea Barton 
professor of surgery, University of Penn- 
sylvania, will deliver the 14th E. Starr 
Judd Lecture April 15 at the University 
of Minnesota, Minneapolis, on the 
subject, “(Changing Concepts in Surgical 
Care.”’ The late E. Starr Judd, an 
alumnus of the University of Minnesota 
Medical School, established this annual 
lectureship in surgery a few years before 
his death. 


Harold H. Biswell, in charge of 
range research, Appalachian Forest Ex- 
periment Station, Asheville, North Caro- 
lina, will join the Department of Forestry, 
University of California, Berkeley, in 
May. 


Harris M. Benedict recently became 
senior plant physiologist and Carl A. 
Taylor became research agriculturist for 
the Natural Rubber Research Project at 
Salinas, California (Science, January 27, 
1946). The work is being performed by 
Stanford Research Institute under con- 
tract with the Office of Naval Research 
as a fundamental] study of the genetics 
and physiology of rubber-bearing plants. 


Henry S. Sharp, Department of Geol- 
ogy and Geography, Barnard College, 
Columbia University, will spend about 
six months in Japan and the South 
Pacific Islands as geologist for the Mili- 
tary Geology Unit of the U. S. Geological 
Survey. 


Visitors to U.S. 


Honor B. Fell, director of the Strange- 
ways Laboratory, Cambridge, England, 
spent a week, beginning February 17, at 
the University of Texas Medical Branch 
inspecting research studies in the Tissue 
Culture Laboratory, which is under direc- 
tion of Charles M. Pomerat. Dr. Fell also 
participated in developing special tissue 
culture techniques for the in vitro study 
of cellular enzyme and growth systems. 


Hsiao-Chien Chang and Pao-Chang 
Hou, dean of Hsiang Ya Medical College, 
Changsha, Hunan, China, and professor 
of pathology, Cheeloo 
Tsinan, China, respectively, were visitors 
at Duke University School of Medicine 
November 10-17. As guests of the U. S. 
State Department they will continue to 


University, 
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visit American medical institutions until 
June 1947. Dr. Chang addressed the un- 
dergraduate medical society on ‘Medical 
Education in China,” and Dr. Hou lec- 
tured to the Duke faculty and student 
body on “Leprosy and Plague” and 
“Kala-Azar.” 


Fellowships 


Socony-Vacuum Oil Company, 
Inc., New York, has announced an ap- 
propriation of $20,000 to establish 10 
annual $2,000 fellowships in chemistry 
and physics at leading educational in- 
stitutions. 


For the next academic year the fellow- 
ships have been awarded to the California 
Institute of Technology, Harvard Uni- 
versity, University of Illinois, Massa- 
chusetts Institute of Technology, Uni- 
versity of Notre Dame, Ohio State 
University, Princeton University, Rice 
Institute, University of Wisconsin, and 
Yale University. 


Recipients, who must have at least 
one year of graduate work, are not re- 
quired to study subjects connected with 
the petroleum industry. 


Grants and Awards 


James Irvin Hoffman, member of 
the chemical] staff of the Bureau of Stand- 
ards since 1919, was awarded the 1946 
Hillebrand Prize in chemistry at a meeting 
of the Chemical Society of Washington, 
March 13. Dr. Hoffman was cited for the 
concept and demonstration of the use of 
ether in removing impurities from crude 
uranium, and also for work in a new proc- 
ess of alumina production. The Hille- 
brand Prize, established in 1925 in honor 
of William Hillebrand, chief 
chemist of the National Bureau of Stand- 
ards from 1908 to 1925, is made each 
year to a member of the Chemical So- 


Francis 


ciety of Washington who has made out- 
standing to chemistry 
during the preceding three years. 

Pi Lambda Theta, 


for Women in 


contributions 


National Asso- 


ciation Education, an- 
nounces two awards of $400 each to be 
granted again this year for research on 
any aspect of the professional problems 
and contributions in edu- 
cation or another field. Three copies of 
the final report of the completed research 
study should be submitted to the chair- 


man of the Committee on Studies and 


of women 


Awards, Bess Goodykoontz, U, 5 Of 
of Education, Washington 25, D a 
before July 1. 7 


The Robert Gould Resear, 
Foundation of Erlanger, Kentucky 
has established 2 grants of $1,509 fr 
student training in nutrition and {9 
grants-in-aid of research for 1947-48 
The grants-in-aid of $2,000 each wij be 
distributed equally in the following fieli 
recognition of preclinical nutritiog, 
deficiencies; human nutritive require 
ments; most effective techniques fy 
educating the public in nutrition; jm 
provement in nutritive value of humy 
food as grown; and improvement in ty 
nutritive value of animal food. 

Inquiries may be addressed to: Arthy 
Lejwa, Scientific Director, The Robey 
Gould Research Foundation, Inc., (‘iy 
cinnati 2, Ohio. 


Colleges and Universities 


The California Institute of Tech 
nology, Pasadena, has established th 
David Lindley Murray Education Fy 
with a gift of $300,000 from Mrs. Kathe 
rine Murray, income of which will provid 
15 scholarships. Mrs. Murray, with he 
husband, for whom the fund is named, ha 
been a visitor to Pasadena from Illino 
for many years prior to her death in 194 


The University of Michigan, An 
Arbor, has granted sabbatical leaves 0 
absence to A. D. Moore, professor 0 
electrical engineering, in the 1944 
spring semester, and Charles H. Griffis 
professor of psychology, in the 1944 
second semester. 


Harvard University’s engineering 
laboratories are now testing samples 0 
soil and rock from the Isthmus of Panam 
in connection with proposals for ne 
canal facilities for ships passing from th 
Atlantic to the Pacific. 


The University has started extens 
engineering studies of canal problems i 
the area to determine the best means 
providing for growth of interoceanic com 
merce and protecting the security 0! th 
Nation. 


Plans for several locations and typ¢s4 
canals are under consideration, amo! 
them addition of a third set of locks to¥ 
present canal, conversion of the prest 
lock canal into a sea-level canal, and pr 
posal to dig a new sea-level canal ! 
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nther part of the Isthmus. Selection of 
plan, which will be presented to Con- 
<; before the end of 1947, will depend 
pat on tests to be performed within the 
it few months at the Harvard engineer- 


, Jaboratories. 


Harald M. Westergaard, professor of 
«engineering, Arthur Casagrande, pro- 
cor of soil mechanics and foundation 
gineering, and L. Don Leet, seismolo- 
tand professor of geology, are now en- 
ed in the Isthmian Canal studies. Dr. 
sagrande, in charge of the laboratory 
sing work, has under him William L. 
nnon, loaned to the University by 
» War Department, and Liang-sheng 
hen, engineer, who received his Doctor’s 
ree from Harvard. Dr. Leet will be 
cerned with the effect of earthquake 
i volcanic activity on any proposed 
nal structure and the effect of vibrations 
t up by explosions and their bearing on 
ngle of slope of canal cuts. 


OC ails, 

New testing chambers are under design 

hich will subject samples of soil and 

xk to dynamic forces resulting from 
sions of present-day weapons. Elec- 


neasuring devices are employed 


ba testing chamber known as the triaxial] 
pression apparatus for dynamic loads. 
sample of the soil or rock is put into the 
ber, which consists of a lucite cyl- 
der with substantial metal ends. Above 


esample is a proving ring attached toa 
ston which exerts a load on the sample. 
he amount of load reaching the sample 


measured electronically through strain 
ges mounted on the proving ring, and 
milarly, the amount of deformation of 
ie sample is measured electronically by 
rain gages on a cantilever beam mounted 

the piston. The pressure within the 
amber can be raised to simulate condi- 
ons at the depths within the earth from 


hich the sample comes. 


ummer Programs 


The Massachusetts Institute of 
echnology announces a special summer 
sion in applied mathematics, from 
ugust 4 to September 19, in which the 
blowing graduate courses will be offered: 
heory of Plates and Shells, by F. B. 
ildebrand and E. Reissner; Theoretical 
E. Reissner and 
-C. Lin; Advanced Topics in Applied 


ydromechanics, by 


Mathematics, by J. L. Synge, H. Reissner, 
Prager, F. B. Hildebrand, and P. D. 
‘out; and Tensors in Mechanics, by 


. J. Struik. 


The Biological Laboratory, Cold 
Spring Harbor, Long Island, New 
York, is again offering a course for re- 
search workers by Mark H. Adams, of 
New York University. The course, de- 
signed to acquaint scientists with some 
of the techniques used in research with 
bacterial viruses and recent results of such 
work, will be held from June 30 to July 18. 


Brown University’s Graduate Di- 
vision of Applied Mathematics will 
offer a special summer program of in- 
struction in Modern Mechanics of Fluids 
and Solids with particular emphasis on 
nonlinear problems, July 7—-August 30. 

The session, open to advanced grad- 
uate students, instructors, and research 
personnel of government and industry, 
will consist of two periods, July 7—August 
1, and August 5-30. During each period a 
course in fluid mechanics and another in 
mechanics of solids will be offered, each 
course consisting of 20 lectures and 12 
discussion periods. Instruction will pre- 
suppose a good foundation in classical 
fluid dynamics and theory of elasticity. 

Courses offered will be Dynamics of 
Viscous Fluids, by Chia-Chiao Lin, 
Brown University; Theory of Structural] 
Stability, George Francis Carrier, Brown 
University; Dynamics of Compressible 
Fluids, Sidney Goldstein, University of 
Manchester, England; and Theory of 
Plasticity, William Prager, Brown Uni- 
versity. 

Inquiries should be addressed to the 
Registrar, Graduate School, Brown Uni- 
versity, Providence 12, Rhode Island. 


Industrial Laboratories 


A pound and a half of potassium 
phthalimide containing the “‘tracer”’ 
isotope, Nitrogen 15, and believed to 
be the largest quantity of an organic 
compound containing an isotope ever 
prepared shipped 
Rochester to Columbia University 
New York. 


was recently from 


in 


According to C. F. H. Allen, assistant 
of Kodak’s 


Synthetic Organic Research Laboratory, 


superintendent Eastman 
under whose direction the work was con- 
ducted, the Columbia group will convert 
the potassium phthalimide into special 
amino acids containing the 
nitrogen. 


isotopic 


Kodak’s concentration of isotopes, 
begun in 1940, is now being carried out on 
quite an extensive scale. The work will 





gradually become a part of the production 
program which supplies about 3,000 
chemical compounds to research labo- 
ratories in the United States. 


Assisting Dr. Allen in the work on 
Nitrogen 15 were C. Vernon Wilson and 
Donald Burness, of the laboratory staff. 


Smith, Kline & French Labora- 
tories, Philadeiphia, Pennsylvania, an- 
nounces appointment Charles H. 
Fahrenholz, Jr., Grove City College, and 
George E. Fajcsi, Ohio State University, 
to its research staff. 


of 


The Chemical Research and De- 
velopment Department, Armour and 
Company, Chicago, announces appoint- 
ment of Lawrence L. Lachat, senior 
fellow at Mellon Institute, Pittsburgh, 
to d rect development of new biochemicals 
which have become avilable largely as a 
result of war-time research under contract 
between Armour and the OSRD. 

Genera’ Electric Company on 
March 31 began shipment of the first 
100,000,000-volt betatron to be built on 
a commercial basis. The machine is 
being built by the Company’s General 
Engineering and Consulting Laboratory 
for Clinton Laboratories at Oak Ridge, 
Tennessee. Shipment of final components 
will be completed by midsummer. 


The new instrument for Clinton Lab- 
oratories, operated by the Monsanto 
the 
Energy Commission, will weigh approxi- 


Chemical] Company for Atomic 
mately 160 tons, and will be 9 feet high, 
6 feet wide, and 15 feet long. General 
Ele<tric is building a similar instrument 
for the University o° Chicago to be used 
for nuclear research. 


Meetings 


The Medical Library Association 
will hold its 46th annual meeting in 
Cleveland, Ohio, May 27-29, at the 
the Cleveland Medical 
Library Association, with headquarters 
at the Wade Park Manor. 


invitation of 


In addition to scientific sessions on 
May 27-28, a symposium, “Visual Aids 
and the Medical Library,” will be heid 
May 28. W. B. McDaniel, librarian of 
the College of Physicians of Philadelphia. 
will give the presidential address at the 
morning meeting, May 29. 
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The Association of Southeastern 
Biologists will hold its 8th annual meet- 
ing at Emory University, Georgia, April 
18-19, with the southeastern section of 
the Botanical Society of America and the 
Southern Appalachian Botanical Club. 
All biologists in the Southeast are invited 
to attend. 


The Fifth International Pediatrics 
Congress will be held July 14-17 at the 
Waldorf-Astoria Hotel, New York City. 

The Congress, with L. Emmett Holt, 
Jr., Bellevue Hospital, New York, as 
general secretary, will consist of scien- 
tific discussions, a scientific exhibit, visits 
to medical institutions in New York, and 
The scientific 
discussions will consist of 8 plenary ses- 
ali- 


a post-Congress tour. 


sions on nutrition, tuberculosis, 
mentary toxicosis, virus diseases, chem- 
otherapy, congenital heart disease, 
neonatal mortality, incompatibility of 
blood, as well as other subjects. 

The exhibit 
throughout the Congress will consist of 
250-300 in 


pediatrics and the field of medicine as 


scientific on display 


booths showing advances 
a whole. 
Following the Congress, three days 
will be spent in visits to hospitals in 
New York City. Delegates will then be 
taken on a post-Congress tour to other 
cities along the Atlantic Seaboard and 
perhaps in the Middle West. In each city 
a scientific program will be presented, 
including visits to pharmaceutical and 


food industrial plants. 
Elections 


The American Association of Pe- 
troleum Geologists has elected 
president Carroll E. Dobbin, 
S. Geological Survey, Den- 
ver, Dr. Dobbin took 
at the close of the 32nd annual meeting 


as 
regional 
geologist, U. 
Colorado. office 
of the Association in Los Angeles, March 
24-27. 


The Potomac Division of the 
American Phytopathological Society, 
at its 4th annual meeting on February 20, 
elected V. F. Tapke, president; W. F. 
Jeffers, W. W.. Diehl, 


secretary-treasurer; and E. E. Clayton, 


vice-president; 


councilor. 


The Southern Society for Clinical 
Research, 
research in the medical sciences, elected 


established to encourage 


the following officers at its first annual 
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meeting in New Orleans, January 25: 
Tinsley R. Harrison, Dallas, Texas, 
president; William J. Darby, Jr., Nash- 
ville, Tennessee, and 
Thomas Findley, New Orleans, Louisi- 
ana, secretary-treasurer. The following 
are councilors: Paul B. Beeson, Atlanta, 
Georgia; Robert M. Moore, Galveston, 
Texas; Joseph W. Beard, Durham, North 
Carolina; and Harold’ B. Greene, 
Winston-Salem, North Carolina. The 
founders’ group consists of 40 men from 
various medical schools in the South, 


vice-president; 


but membership is not limited to aca- 
demic institutions. 


The Geological Society of Wash- 
ington elected the following officers 
for 1947: W. P. Woodring, U. S. Geo- 
logical Survey, president; Ernst Cloos, 
Johns Hopkins University, and C. H. 
Dane, U. S. Geological Survey, vice- 
presidents; M. K. Carron, of the Survey, 
M. H. Krieger and G. T. 
Faust, also of the Survey, secretaries. 


treasurer; 


Recent Deaths 

V. M. Goldschmidt, 59, director, 
Geological Museum, University of Oslo, 
Norway, died March 20. After several 
periods of impr:sonment during the oc- 
cupation of Norway, Dr. Goldschmidt es- 
caped early in 1943 to Sweden and then 
to Scotland and England. He worked in 
the MacCauley Institute for Soil Research, 
Scotland, and Rothamstead Experimenta! 
Station in England during the remainder 


of the war. 


Samuel Morris, a member of the 
chemistry staff of West Virginia Uni- 
versity since 1916, died March 20 in 


Morgantown, West Virginia. 





The American Board of Pathology 
has changed the dates of examinations 
to be given in 1947 to June 5-6 in Phil- 
adelphia and October 24-25 in Chicago. 
Applications for the Philadelphia exami 
nation will be received until] May 1 and 
‘for that in Chicago until September 15. 
Inquiries should be sent to Robert A. 
Moore, American Board of Pathology, 
Washington University School of Medi- 
cine, St. Louis 10, Missouri. 


The National Registry of Rare 
Chemicals, Research 
dation, 35 West 33rd Street, Chicago, lists 
the following wanted chemicals: Trihexyl- 


Armour Foun- 


amine; trihydroxyglutaric acid: Met 

» Mercy 
metatellurate; cupric metabor 
ylanthracene; cobaltic 


ate; 1-mei 
Sulfate; pai, 
metal salts; lead tetraoxysylin, 
laccase; polyphenol oxidase: thioy., 


and 
Overton 
1-glyceraldehyde; 1-glyceric Acid: er, 
ritol and anhydride; 
drochloride; tantalum Pentachloria 
columbium pentachloride; emer; 7 
phenylhydroxylamine; 
propylcyclopentanes. 


th 
dl- ysteine }y 





Ne; qj 
Methylig 





and 


A New York State Science Coy), 
will be provided under terms oj a hit 
introduced in the state legislaty; ' 
Thomas C. Desmond, state senato , 
Newburgh, New York, who said thas 
“scientific changes, from splitting of 
atom to supersonic airplane flight. i 
mand that New York State plan wield 
a new Age of Science.” 

“Under the bill,” he said, “the Gove, 
nor, with the consent of the Senate, yj 
appoint 20 members. Three need no 
technical experts. The other 17 muy \ 


‘outstanding  qualificatiy, 
and attainment,’ one each from the jj 


persons of 
lowing fields of scientific research: ph 
sics, chemistry, biology, botany, ts 
chiatry, electrical engineering, sociology 
agronomy, geology, zoology, anthr 
pology, aeronautical engineering, 

teriology, surgery, medicine, civil eng 
neering, and mechanical engineering 


“The 


powered 


Science Council will be « 
(1) 


survey and study of modern develg 


to: make a_ continu 

ments in various phases of science ang 
advise the Governor and legislature d 
such developments and their proball 
effect on the state generally and on social 
commercial, and industrial institution 
health, power developments and 

of 
analyze, and compile annually a list a 


concern; (2) collet 


matters state 
scientific research projects contemplated 
by various state departments and agencies 
and advise such departments and agencies 


regarding the coordination, developmet! 


or restriction of such projects 
would result in 2 research priorit! 
and (3) develop a long range scientiit 
research program for the state and ¢ 


courage scientific research under pubit 
and private auspices. 

“Members of the Council, who 
receive no compensation except expels 
need not be residents of the state. 

“Scientists, until recently, have bet 
reluctant to get embroiled in the hur 
burly of shaping government decisis 


me 


Scientists must be encouraged to col 





it of 
ome fF 
policies: 
“Cre 
Renalor 
pur sta 
ndgme! 
jentis! 
ave OU 
ys of 
putmod 


y sclel 











the laboratories and to assume 


put of © ae ° 
responsibility for guiding public 





Salling aad 
sulfate policies. 
VeTOnah “Creation of this Science Council,” 
) Cryo nator Desmond continued, “will give 
Ne hill yr state the benefit of the advice and 
hoc joment of some of the foremost 
ne; MME ientists in the country. It will probably 
thy ave our state from making unwise out- 
vs of money for projects which may be 
o tmoded a few years after construction 
; .  scientifi developments.” 


‘ty, AU, S. Civil Service Boards of 


Expert Examiners 
activities have 


Probably very few 


orced as Sf rious reconversion tasks fol- 
owing the war as the U. S. Civil 


service Commission. The great upsurge 


has 
¢ Federal employment occasioned by 
ar necessities made necessary new tech- 
examining, hiring, 
Most of 


in recruiting, 


*\ ‘Gd classification of employees. 


hese were temporary emergency meas- 





res, In the field of scientific personnel 

break with the past was even more 
matic because of the unprecedented 
mployment necessitated by the techni- 


iobs to be done. The secrecy attend- 


this tvpe of work still further com- 


m all } 
I 


ated the employment pattern. 


[he reconversion to a peacetime civil 
ervice pattern has, therefore, been more 
difficult the field of 
cientific personnel. An earlier issue of 
Science (April 12, 1946) has reported the 


shment of the Advisory Committee 


in 


usually 


Scientific Personnel by the Civil Serv- 
ace Cor This 
-oblem lating he 
problems relating to the 


nmission. Committee has 


tudied many 
tus of scientists in Federal employment 
has made a number of recommenda 

ns to the Civil Service Commission. As 


its recommendations, the Com 


ne of 


mittee suggested the widespread extension 


pi the plan of boards of expert examiners, 

used ome cases earlier by the Civil 

Nervice Commission. This program has 

De ordingly widely extended, par 

ticularly for scientific personnel. The 

: Commission has set up regulations gov 

err this new departure, and already 

anu r of such committees are func 
tioning 

sixty-five such committees have been 

[ a lished in 18 departments and agen 

wife’: © of these being major departments 

end 12 being agencies. Of the 51 agencies 

- In the departmental service, 29 are ex 

pected ultimately to set up committees. 





The pattern is flexible, some agencies 
having central policy groups and sub- 
the 


have 


committees 
Others 


operating parts of a central operating 


in different branches. 


again subcommittees as 
committee. Other agencies have decen- 
tralized the work entirely into the hands 
of bureau or branch committees. Of the 
departments and agencies not yet having 
committees, several are expected to an- 
nounce formations of committees shortly. 


Already 22 examination announce- 
ments covering 168 examinations have 
been published by these committees. 
Examinations have already been held in 
20 cases, and 6 registers of qualified candi- 
dates for Federal employment in the 
respective fields have been established. 
Eighteen other examination announce 
ments are being currently prepared. These 
examinations cover subprofessional levels 
4 to 8 ($2,168-$3,397), clerical, adminis- 
trative, fiscal 15 
($2,644-$9,975), and professional series 1 


to 8 ($2,644-$9,975). 


and series 5 through 


These boards of expert examiners col- 
the 
mission representatives in drafting re- 


laborate with Civil Service Com- 
cruiting standards, preparing examination 
announcements, constructing the examin- 
ations, developing schedules for rating 
experience and training, obtaining supple- 
mental evidence from applicants as to 
their qualifications, rating examinations, 
etc. The members must be of outstanding 
competence in the scientific, professional, 
or technical fields in which the examina 
tions are held. 

The importance of the new system may 
be judged by the fact that it places re- 
sponsibility for setting up examinations 
and all other steps involved in the selec- 
tion of qualified candidates in the hands 
of operating scientists of mature experi- 
ence with governmental laboratories and 
the particular branch of science. These 
men, together with representatives of the 
Civil Service Commission, who are expert 
in the legal phases of government employ- 
ment and Commission regulations, super- 
of the 


vise and carry out all necessary 
processes. They can initiate and carry out 
certain types of recruitment activities; 
and they can assist in disseminating fact 
ual information on government employ 
ment of scientific personnel 

The success of the plan will be largely 
dependent on the stature of the member 
ship on committees. It is gratifying to 
that 


professional standing of this membership 


note the average grade level and 





indicates a high degree of interest and 
devotion to the program. Taking half of 
the committees, including about 100 com- 
mittee members, as an adequate sample, 
96 are permanent civil service employees, 
the average length of service being 16 
years; 33 have Doctor’s degrees; 17 have 
Master’s degrees; and 38 have the A.B. 
degree. In point of administrative respon 
sibility, 11 are either heads or assistant 
heads of bureaus or agencies; 31 are di 
17 
chiefs; and 3 are 


vision chiefs: are assistant division 


section chiefs. The re- 
maining 38 are professional employees. 
Almost half are of the grade P-7 or above. 
Two rank P-3; 12, P-4; 18, P-5; and 18, 
P-6. On the basis of these statistics it is 
that the 


manding the attention of 


clear committees are com- 


of the 
ablest and most experienced scientific 


many 


employees. 

Although it is too early to hazard an 
appraisal of the work of these committees 
or boards, it seems fair to expect that they 
will contribute greatly to the careful se- 
lection of scientists on the Federal pay- 
roll and hence contribute substantially to 
the ultimate soundness of government 
scientific work. They should also furnish 
an informal liaison, through the educa- 
tional and scientific lay contacts of the 
members, to the scientific public for the 
interchange of authoritative information 
on personnel and on government employ 
ment in this field of work. This seems 


important in an age when the Federal 
role in science is clearly increasing in 
importance and must necessarily still fur- 
ther increase. (M. H. Trytren, Director, 
Office of Scientific Personnel, National 


Research Council. 
Make Plans for— 


The Electrochemical Society, Inc., 


annual congress, April 9-12, Louisville, 
Kentucky. 
American Chemical Society, spring 


meeting, April 14-18, Atlantic City, New 


Je rsey. 


Inst tute of Mathematical Statis- 


a mdeneal 
t sses and 


1aSLIC 
York City. 


tics, meeting on s‘ocl 
25, N 


Lew 


proce 
noise, April 24 

National Academy of Sciences, an- 
meeting, April 30), 
Washingt 3 et 


nual 28 Academy) 


Building. 
American Medical Association, cen- 
tennial session, June 9-13, Atlantic City, 


New Jersey. 
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COMMENTS 
by Readers 


The announcement of the 6th In- 
ternational Congress of Experimental 
Cytology states: “The Congress will 
be open to scientists of all nationalities 
except German and Japanese.” 

To exclude from an international sci- 
entific congress any group of colleagues 
on the basis of nationality is to make a 
travesty of both appellations—interna- 
tional and scientific. Surely, science tran- 
scends considerations of nationality, as of 
race, color, and creed. For scientists to 
discriminate against colleagues on the 
basis of nationality is to commit the very 
crime against civilization which justified 
to many their participation in the war. 

From the practical aspect no less than 
from the standpoint of scientific ethics 
is such a policy of exclusion disastrous. 
In science each builds on the other’s 
work; exclusion is as harmful to those who 
practice it as to those excluded. 

Sweden, host to the Congress, enjoys a 
deserved reputation for fairness and 
justice. I am convinced that the Swedish 
organization committee would welcome 
an expression of opinion on this policy. 
Other International Congresses are in 
preparation. If truly international, their 
influence can be great in restoring in- 
tellectual communication and mutual 
To that end, 


against exclusion of colleagues on such 


understanding. protests 


nonscientific grounds as_ nationality 
should reach the organization committees 
as soon as possible. (SALLY HUGHEs- 
SCHRADER, Department of Zoology, Colum- 


bia University.) 


Interesting calculations of the 
unequal distribution of diffusible non- 
electrolytes across a membrane have been 
made by C. L. Deasy (Science, October 
25, p. 388); the inequality is a consequence 
of the presence of a nondiffusible non- 
electrolyte on one side of the membrane. 
Without questioning these calculations, 
one is inclined to be skeptical of the sug- 
gested importance of this phenomenon in 
the case of biological membranes. 
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No mention is made in Deasy’s paper 
of the difference in pressure required to 
maintain equilibrium in an _ osmotic 
system of this sort. From the derivation 
given by F. T. Wall (J. Amer. chem. 
Soc., 1944, 66, 446) it is clear that Deasy’s 
equation is based on the assumption that 
this pressure difference exists, and that it 
is calculable from the mole fractions of 
solvent by the usual logarithmic equa- 
tion. If the mole fraction of nondiffusible 
solute is 0.05, the distribution ratio for 
dissolved COs, according to Deasy, is 
0.89. It may be calculated, however, that 
the pressure difference at equilibrium 
must be, at 38° C., more than 70 at- 
mospheres. The magnitude of this pres- 
sure indicates that the assumed conditions 
are hardly physiological. For a pressure 
difference of 25 mm. Hg, which is low 
enough to be physiologically possible, 
the distribution ratio becomes 0.99995. 
In the absence of very great differences in 
pressure, the calculated distribution will 
not be sufficiently unequal to require con- 
sideration in the explanation of physio- 
logical phenomena. (Davin I. Hircu- 
cock, Laboratory of Physiology, Yale 
University School of Medicine.) 


May I add a footnote to Henry Kk. 
Beecher’s interesting article on ‘“Anes- 
thesia’s Second Power,” appearing in 
Science for February 14, in the form of a 
quotation from Oliver Wendell Holmes 
that may help to throw the aforesaid 
“second power” into perspective? 

“T once inhaled a pretty full dose of 
ether, with the determination to put on 
record, at the earliest moment of regain- 
ing consciousness, the thought I should 
find uppermost in my mind. The mighty 
into 


music of the triumphal march 


nothingness reverberated through my 
brain, and filled me with a sense of infinite 
possibilities, which made me an archangel 
for the moment. The veil of eternity was 
lifted. The one great truth which underlies 
all human experience and is the key to 


all the mysteries that philosophy has 


sought in vain to solve, flashed Upon m 
in a sudden revelation. Henceforth alls 
clear: a few words had lifted my intel 
gence to the level of the knowledge of 
cherubim. As my natural conditioy 2 


staggering to my desk, I wrote, jp 
shaped, straggling characters, the |) 
bracing truth 


turned, I remembered my resolution: ayj 


still glimmering 
The 


smile; the wise wil| 


i 


y 
ill my 
All 


consciousness. words were the 

. a 
(children may Don 
‘ sii 
der): A strong smell of turpentine » 


vatls throughout?” (from Mechanj 


m iy 
thought and morals. Boston: Houghto 
Mifflin Company. Cf. also H. M. Johnso, 
“The real meaning of fatigue,” J, yy 
Inst. industr. Psychol., 1929, 4, 433 

(Joun F. DaAsuHrecy, Departmen 

Psychology, University of North ( ‘aroling 
Chapel Hill.) | 


\- 
+) 


The article by Haley and Fleshe 


(Science, December 13, p. 567) sug 


MARUESLS 


the following comment: 

Besredka formulated the rule that 
the same substance is injected into th 
same subject, in the same amount and j; 
the same way, at intervals of 10 days 
the resulting reactions will be approx- 
mately equal in intensity. If the interval 
is shorter, the intensity will be suc. 
cessively less and less; if the interval 
is longer than 10 days, the reactions wil 
be successively more and more severe 

The authors state that the injection of 
a sensitizing dose increases the resistance 
of the animal to toxic injections of thi. 
amine chloride. This is actually so i 
their experiment and due to the desens: 
tizing interval of 7 days. Had the interval 
been more than 10 days, the effect of the 
sensitizing dose would have been the 
other way. An extensive experience witi 
the 
faith in it. 


rule makes me put considerable 
The case of death following injection 
of thiamine hydrochloride was reported 
by Webb and Reingold and quoted by 
the authors. The fatal injection was given 
after an interval longer than 10 days, 
and the previous irjection had also been 
given after an interval of more than !! 
days. This made the sensitization progres 
sive. In both this case and the experiment 
of the authors, the responses occurrel 
according to the rule. 
be interesting if the 


It would very 


experiment were repeated with an interval 


of 14 or 21 days and the result reporte! 


The rule is very important and not com 
BICAK, 


monly observed. (Josepn F. 
Mosholu Parkway South, New York City 
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Precise microscopic studies of the peripheral circulation 
‘1 the living animal require the use of thin, nonpigmented 
tissues Which can be illuminated by transmitted light to 
reveal the structure of the walls of the smallest blood vessels. 
The number of suitable preparations is small, particularly 
‘y the mammal. Direct microscopic investigations in mammals 
have been made largely on the newly-formed blood vessels 
in transparent chambers inserted in the ear of the rabbit 
2?) and on the blood vessels in the mesentery of the gut (J). 
More recently, microscopic observations on the circulation 
in the wing of the bat have been reported (4). The investiga- 
tors in this laboratory have used a new preparation for cine- 
Sphotomicroscopic studies on small blood vessels, namely, 

the cheek pouch of the golden hamster (Cricetus auratus). 

The hamster cheek pouch is a paired structure located 
inside the mouth cavity and used for temporary storage of 
food. Jn situ the wall of the pouch possesses numerous longi- 
tudinal folds which make it adaptable to considerable disten- 
tion. The normal pouch is approximately 14 inches in length 
and extends posteriorly to a position near the shoulder. 

Its histological structure has been examined in sections 
stained with hematoxylin and eosin. The pouch is lined with 
stratified squamous epithelium consisting of from two to 
five layers of cells which become progressively flatter toward 
the surface, on whicha slight amount of cornification is present. 
A relatively dense layer of fibrous connective tissue is found 
beneath the epithelium. Longitudinally arranged skeletal 
muscle fibers are numerous at the edge of this layer near the 
open end of the pouch but absent at the blind end. A layer 
of loose areolar connective tissue joins the wall of the pouch 
to the subcutaneous tissue of the cheek. Blood vessels are 
numerous in both connective tissue layers and skeletal muscle. 

When the pouch is everted by gentle traction with forceps, 
the loose connective tissue between the subcutaneous tissue 
of the cheek and that of the pouch wall separates. The thin, 
honmuscular portion of the pouch nearest the blind end is 
selected for use. 

The animal is anesthetized with 6.5 per cent pentobarbital 
sodium (initial dose, .15 cc./animal, with fortification by 
05 cc. increments at hourly intervals) and placed in a specially 
adapted Petri dish (6 inches in diameter). The dish is equipped 
This research work was supported by Bristol-Myers Company, New 


with a glass platform cemented to the bottom. The pouch 
is everted and the portion near the tip extended over the 
glass platform and pinned on paraffin, producing two flat 


layers. A crescent-shaped cut is made in the upper layer, 
forming a flap of pouch wall with the limbs of the crescent 
directed toward the free end of pouch. The flap is pulled back, 
exposing a portion of the inner or connective tissue aspect 
of the lower layer of the wall. A considerable amount of the 
loose connective tissue is removed by careful dissection under 
the binocular microscope. The pouch may be turned over and 
the inverted single-layered flap repinned with the epithelial 
aspect uppermost. The dish is fastened to the mechanical 
stage of a microscope equipped with a light-splitting prism 
for simultaneous viewing and motion-picture recording. 

The effect of a substance in solution on a small blood vessel 
is studied by application with a micropipette to either the 
epithelial surface or the connective tissue side of the pouch. 

Spontaneous intermittency of flow is very frequent in the 
small blood vessels of the hamster’s cheek pouch. This is of 
two kinds: (1) that produced by the action of sphincters 
at the arterial end of capillaries; and (2) that produced by 
changes in the blood-pressure differential between the two ends 
of the capillary. 

Intermittency of flow resulting from the action of smooth- 
muscle sphincters at capillary origins has been observed in 
the frog’s retrolingual membrane (3). Similar sphincteric 
activity occurs in the small blood vessels of the hamster 
cheek pouch. A decrease in diameter of the capillary wall! 
and deformation of red cells were observed at the point of 
branching of a capillary from the supplying precapillary 
arteriole, which did not change in caliber. This observation 
has been recorded in a motion-picture sequence taken at a 
magnification of 1,200 times. In the frog the arterioles, as 
well as capillary sphincters, may contract completely, stop- 
ping the flow of blood. In the hamster the arterioles rarely 
contract completely, and only small areas of tissue are de- 
prived temporarily of a blood supply by the action of sphincters 
at capillary origins. 

Intermittency of flow has been observed in capillaries 
when sphincteric action was not occurring in these vessels. 
In favorable preparations demonstrating this type of inter- 
mittency, the wall of the capillary remained completely open 
throughout the entire length. The flow stopped periodically 
in the capillary but continued without observable change in 
either the arteriole or the venule. Actual reversals in direc- 
tion of flow in capillaries have been observed frequently. 
Intermittency of this type may be explained on the basis of 
changes in the blood-pressure differential between the two 
ends of the capillary involved. 

Both types of intermittency, that involving sphincteric 
activity of the capillary origin and that without, have been 
observed in adjacent small blood vessels in the same vascular 
area. It is possible that pressure changes producing the in- 
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termittency may be caused by small changes in caliber of the 
arterioles or by sphincteric activity in an anastomosing portion 


of the vascular bed. 
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Vascular Changes in the Wings of Bats 


RAYMOND B. COWLES 
Department of Zoology, University of California, Los Angeles 


In a series of articles published since 1939 it has been pro- 
posed that acquisition of progressively higher operating temp- 
eratures may have been one of the fundamental factors in the 


evolutionary processes of terrestrial animals (2, 4, It has 
also been suggested that transgression of the threshold 


either somatically or germinally tolerable temperatures, par- 
ticularly the latter, constitutes one of the major hazards to 
survival (3, 4, 5, 7) and even may be the key to extinction in 
some the the major groups of terrestrial animals (2; for con- 
trasting views, see /). In these papers it has also been stated by 
the present writer that the existence of heat sensitivity in male 
germinal processes, in combination with the thermal pro- 
gression seeming to characterize major groups of terrestrial 
animals, may have expedited the process of evolution on land. 

Thinking along this line inevitably points to the importance 
of investigating all instances in which there is an appearance of 
testicular thermal tolerance equal to that of the somatic cells. 

Among terrestrial animals, the exceptionally high normal 
body temperatures of the birds, especially when considered in 
conjunction with the internal location of their testes, would 
seem to indicate that they would fit this category since their 
spermatogenic at abnormally high 


activity must take place 


temperatures. However, until additional observations have 
been made, this will remain only a partially acceptable assump 
tion. The universality of heat susceptibility in other groups 


and Riley’ 


gest the possibility that temperature may influence spermato- 


s findings on interrupted spermatogenesis (9) sug- 


genesis in the English sparrow, and this view is strengthened 
through the finding by Cowles and Nordstrom (8) of an avian 
analogue to the mammalian phenomenon of testicular descent 
thermoregulation. In this avian phe- 
that the 


so that, 


and possible scrotal 


nomenon it was demonstrated testes of Brewer’s 


blackbird migrate a short distance, while they are 


spermatogenetically active, they lie between two folds of the 


abdominal air sac. 
Following the same lines of thought that led to investiga 


tions on the air sac-testes relationship in birds, it became 


somewhat similar situation might be en- 
Nearctic bats. 


Several species of temperate-zone bats are known to breed in 


apparent that a 
countered some 


late summer or early fall, and throughout the summer months 


many of them are daytime occupants of hot attics; yet, despite 
this exposure to theoretically unfavorable temperatures, they 
are among the minority of nonscrotal vertebrate animals which 
reach the peak of spermatogenic activity toward the end, 


rather than before, the season of maximum summer tempera- 
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tures. This situation is in marked contrast to conditions; foung 

in other terrestrial organisms, since the great majority of y; ins 4 o 
most nonscrotal mammals, reptiles, and amphibians give we 
least the appearance of requiring a prolonged period of COOL “ 
cold winter weather prior to resumption of spermatogene. ow 
This condition (winter rest?) strongly suggests that 1 there es 
need of moderate thermal conditions for testicular reha}jj, 
tion from heat effects. It seems possible that our lon 1g. * 
summers may explain the widespread regression of the tet & 


characterizing so many temperate-zone animals, a Condition 
hom¢ 


that frequently sets in not long after the onset of hot summ» 


weather. Certainly there is a strong resemblance between this ps | 
situation and that produced in Xantusia vigilis by artify ow 
heat sterilization (7), anda simil ir condition is illustrated bj we 
the 13-lined ground squirrel (/0). ed 

Because of the effectiveness of their thermoregulatory ee 
vice, scrotal mammals seem not to be so rigorously limited t, e 
early spring or summer breeding. Although exceptions to thi bas 
general rule of postwinter breeding are known, they are no - 
numerous. However, because of the known effects of light » * 
gonadal activities it will be necessary to test the respectiye - 
missions of these two factors. ile 

Although Nearctic bats are hemipoikilothermic organisms ae 
they are characterized by testicular descent and testes migy . 
tion into the tail membrane, the uropatagium, where coole 
conditions should prevail. In spite of this presumable pr 
tection, it is possible that this effect might be canceled | 
heating factors: (1) the nature of their daytime retreats, whi 2. ( 
might prevent the normal daytime fall in temperature; C 
(2) their heat-generating nocturnal activities, chiefl 
pursuit of food, which is to a large extent captured while x 7 
flight. The importance of this latter factor is accentuated a 6. 
the bat’s notable capacity for heat generation, a requisite 
these animals to enable them to preheat their bodies in prepa ; : 
ration for flight. Taken together, these two conditions sugges 9. 
that the bats may either furnish an example of an animal that Hy 10. V 
has succeeded in achieving identical somatic and spermate- 
genic heat tolerance or that they have some unusually effect 
means for heat dissipation and thermal regulation. 

Fora preliminary excursion into the thermal relationships Ca: 


these animals it was clear that the effectiveness of the fig 


membranes should be evaluated as_ heat-dissipating ant Ru 


thermoregulatory structures. These comparatively larg 


are usually devoid of hair and are highly vascularized ant 

thus suitable for heat exchange mechanisms. A prelin 

rough survey of ratios between the surface areas of the tur Hy 
body and the naked flight membranes shows that these pr MM¥y,.., 
portions range from 4:1 to as much as 8:1 in Nearctic bats UB. 1 
12:1 in the tropical fruit bats. Band 

In the common and rather typical bat, Myotis yumaneis HM (| 

sociabilis,! a superficial observation on the degree of vascu H),;. 
change in the network of blood vessels in the flight membrat¢ BM . 4, 
clearly revealed marked changes in the amount of blood pas But 
ing through these tissues. These changes were readily cot B nati 
lated with body temperatures. Bi 


In experiments conducted up to the present time it has! 





found that engorgement of the vascular plexus in the mem By, , 


branes is induced by elevating the body temperature to 


| For the identity of this bat and for information on the positior 


testes in the uropatagium I am inde bted to Mr. Kenneth Stager, of the” 





Angeles Museum. 












40 and 41° C., but that between 10 and 38° C. there are 


twveel , : 
dily perceptible alterations in the amount of blood 











a no gross, Fes 
Of bird ow. Throughout this range the wing and tail membranes re- 
 BiVe a tain the comparative pallor characteristic of low-temperature 
It Co9| conditions. When the change does occur, it is so sudden and so 
ORENess notable that students readily perceive the difference even at a 
ther distance of several feet. Exact measurements of temperature 
habilt i ferences between the arterial and venous flow are expected 
ong a reveal even more interesting information. 
1€ testes That bats might possess somatic and spermatogenic thermal 
ONditiog homogeneity seemed as reasonable as to have supposed that 
Summ the birds might do so; however, the morphological arrange- 
Cen th ments in both of these animals seem to point to a provision for 
‘rtiical HMM» eat protection, and it is now reasonable to proceed to the 
sate acquisition of more exact physiological data, with the expecta- 
Brion that lower testicular temperatures can be demonstrated 
‘ory de. luring the period of spermatogenesis. 
nited to MM 1/ neither of these animals can be shown to possess somatic 
to this and spermatogenic thermal equality, the condition should still 


are not MR). sought in other organisms. However, if it is demonstrated 
(ght nM shat this thermal difference is universal, as our present limited 
information suggests it may be, it seems probable that some 
profound and fundamental difference will be found in the basic 


- physical or « hemical attributes of these two classes of cells. 
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Carbon and Hydrogen in 
Rubber Hydrocarbon 

HENRY J. WING 
Avenue, Stamford, Connecticu! 


Z 16 Grandviex 


\nalyses, by combustion, of rubber hydrocarbon separated 
‘om rubber latex and crystallized from ethereal solutions 





Bt low temperatures yielded combined percentages of carbon 
| and hydrogen which totaled slightly less than 100 (4). Midgley 


f(/) assumed the difference to be due to oxygen, and he and 


oe 





- Betis co-workers have used the results to substantiate their 
a 4 rgument that natural rubber is not a true hydrocarbon 
| Bbut contains a small amount of oxy gen in chemical combi- 
B nation . 

. Later, Roberts (2) reported that he had isolated the portion 
pl rubber which contained oxygen. This he called caoutchol, 
y distinguish it from the hydrocarbon, which he named 


hene. He used Midgley’s results to confirm his findings, 
uch he attempted to apply in a new way to the familiar 


ise theory of Fessenden as an explanation of the 








properties of rubber. However, Schidrowitz (3) has indicated 
that the method used by Roberts to separate the caoutchol 
is not free from possible criticism. Some steps in the procedure, 
e.g. milling, promote oxidation. 


Since publication of the analyses made at the Bureau of 
Standards the values for the atomic weights of carbon and 
hydrogen have been changed from 12.00 and 1.0078 to 12.010 
and 1.0080, respectively. When these earlier results are re- 
calculated with the new atomic weights, the sums of carbon 


TABLE 1 


COMPOSITION OF RUBBER (RECALCULATED) 


Ratio 
Hydrogen Carbon Sum Hydrogen: 
Carbon 
Rubber hydrocarbon 11.85 88.03 99 .88 0.1346 
uncrystallized 11.84 88.11 99.95 1343 
11.77 87.66 99.43 . 1342 
11.85 88.03 99.88 . 1346 
11.82 87 .92 99.74 . 1344 
Average 99.78 
Crystallized once 11.86 88.06 99 .92 .1346 
11.82 88.02 99 .84 .1343 
Average 99.89 
Crystallized three 11.87 88.31 100.18 .1344 
times 11.86 88.13 99 .99 .1345 
Av erage 100.05 
General average 99 .&7 


and hydrogen are increased by 0.061 per cent. When the 
results reported in the earlier paper are corrected for two 
typographical errors and this increment is added, the re- 
in Table 1. 


Several things should be said about these results if they 


calculations are as shown 


are to be used as a basis for judging whether oxygenconstitutes 
a part of the normal rubber molecule: (1) The sum of carbon 
and hydrogen found increased with increasing purification 
of the rubber. (2) The most carefully purified material gave 
an average sum of carbon and hydrogen in excess of 100 
per cent, and the four analyses of hydrocarbon which had been 
recrystallized at least once averaged 99.97. (3) The differences 
between analyses of the same material were greater than 
the average difference between the sum of hydrogen and carbon 
and 100 per cent. The latter cannot, therefore, be regarded 
as certainly significant. (4) The absolute purification of the 
rubber hydrocarbon cannot be assumed. Substantially all 
probable impurities, including water, ether, dissolved or 
adsorbed gases, inorganic material, and products of oxidation 
of the rubber itself, would have lowered the sums of hydrogen 
and carbon observed. 

Certainly the results leave very little, if any, of the weight 
of the 
oxygen. This is not all, however. The observed ratio of hydro- 
0.1343 


rubber to be accounted for as normally combined 


gen to carbon is higher than the theoretical by an 
amount that appears less significant than it really is, in com- 
and hydrogen, 


parison with the total weight of carbon 


because of the small weight of hydrogen. For the entire 
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series of analyses the weight of carbon dioxide found was 
0.21 per cent lower than that computed from the weight of 
rubber burned, the weight of the water being only 0.06 per 
cent low. For the four samples of recrystallized rubber, the 
carbon dioxide was 0.09 per cent low and the water 0.08 
per cent high. These differences are in the direction we would 
expect if the discrepancy in the total weight were the result 
of probable impurities in the rubber, particularly water and 
ether; on the other hand, the presence of oxygen combined 
as hydroxy! would not affect the ratio of hydrogen to carbon, 
and in the form of other probable radicals it would reduce 
that ratio. 

If the small difference between the theoretical value and 
the sum of hydrogen and carbon is to be considered significant, 
the difference between their theoretical and observed ratios 
must also be significant, and this definitely indicates in- 
complete purification rather than oxygen, as 
postulated by Midgley. 


combined 
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Variation Among Lamb Carcasses in the 
B Vitamin Content of Meat' 


SyLVIA CovER, ESTHER M. DiLsAVER, and RENE M. Hays 


Agricultural and Mechanical College of Texas, 
College Station 


It is generally accepted that ruminants do not require the B 
vitamins. Hence, the variation in ration content may be assumed 
to have no effect on the B vitamin content of their meat. 

Nevertheless, considerable difference in B vitamin content 
of the raw meat of different carcasses of beef has been reported 
(1). This difference has been questioned on the grounds that 
there was no way to remove the variation associated with carcas- 
ses from that associated with performing the analyses at different 
times. In more recent experiments with groups of lamb carcasses, 
however, there have been findings similar to those in the previous 
study. The additional evidence, moreover, was obtained from an 
experimental design improved to meet the previously mentioned 
criticism. 

The experiment was originally planned to overcome as nearly 
as possible the suspected variation between carcasses. But the 
variation was notable even under these conditions. Because the 
details of the entire experiment of which this study is a part will 
be given in subsequent papers, only those details concerned with 
carcass differences will be given here. 

The samples of meat were obtained as follows: Cubes of 
meat from a wholesale cut (triangle) were mixed for each of four 
carcasses separately. Enough cubes to weigh exactly 125 grams 
were taken from each of the four carcasses and combined to make 
one 500-gram sample. Equal numbers of 500-gram packages were 
placed in each of two flat pans and frozen in the deep freezer, 

1 The work on which this paper was based was supported in part by a 
grant from the National Live Stock and Meat Board. 
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where they were kept until needed. To obtain replications, ths hat | 
entire procedure was repeated with meat from other lots, § ps to 
replications were employed, making a total of 24 lam} Caras requit 
Storage periods between killing and freezing were held Constan, amin 
as were those between freezing and analysis, so that these Storag excre 
periods would not be a possible cause of variation jn Vitanip There 
content. The same sample was used for the determination oj th ptent 
following B vitamins: thiamine, pantothenic acid, niacin, anf ld m 
riboflavin. pat W 


In preparation for testing, one of the two pans in a replicate - 


was removed to the laboratory, where the samples were alloys) dete 
to thaw in the refrigerator. Two of the samples were analyze 
raw, the other samples after cooking. One week later the othe 
COVE 
TABLE 1 b McE! 
VARIATION IN VITAMIN CONTENT BETWEEN REPLICATES p 163 
(Groups OF CARCASSES) , WINE 
a eerie eee 50% 
| P . Panto- Rit 
| Thiamine | thenic Niacin 6G 
Replicate No. No. of acid | - 
samples ; ee 5 
Actual content (ug./gram 4 
dry free-fat basis) " he 
1 4 8.22 24.75 262.9 
2 4 9.33 25.49 257.4 | 
3 $ 11.72 25.16 ee &, 11.37 
4 4 7.01 28.65 269.8 ] 
5 } &.34 24.30 | 287.2 
6 | 8.15 26.73 270.5 11.37 
Greatest difference (highest 
lowest) +.71 1.35 55.3 
Percentage difference* 67 18 24 
F value of replicatest 28.29} 13.80} 25.13} 


; greatest difference X 100 

* Calculation = : 
lowest replicate 

t Calculated from dry fat-free basis. 

{ Error terms were remainder after replicates, order, and O X R wer 





removed. 
F values needed for significance were: 0.05 level 3.11, 0.01 leve 
5.06. q 
Baden 
E proc 
pan of samples from the same replicate was removed and the J ano; 
raw samples treated in like manner. Thus, two combinations 0! ‘ pare 
the data on raw meat were possible: those associated with order Hy, . 
of analysis and those associated with replications. Since the dau lacti 
were collected in this fashion, the variation associated with doing ; easi 
the analyses at different times could be removed from replications FP jeve 
by an analysis of variance. BD wer 
The average vitamin content of each of the 6 replicates 's E mez 
given in Table 1. The variation is shown by the differences BP me 
between the highest and lowest value, the percentage difierenct, | 
and the F value. As will be seen, the difference between replicates : whi 
is highly significant for all of the four vitamins in lamb. The HR tra: 
percentage difference in each case is above any recognized value HE of | 
for experimental error. it would appear that the highly signi) HR fi 
cant difference between replicates is associated with something 9 phi 
other than the different occasions on which the analyses wer E of 
made. Carcasses (or groups of carcasses) are apparently the He dis 
dominant factor associated with replicates. It seems probable BP pr 
that the difference would have been even greater had the ana (fp 


yses been made on individual rather than on groups of carcass¢s 












hat the meat of lamb varies in B vitamin content from car- 
.s to carcass is of unusual interest because lambs are known not 
require the B vitamins. Sheep have been shown to synthesize 
amine, pantothenic acid, and riboflavin in the rumen (2), and 
excretion study indicates that they also synthesize niacin (3). 
There are no clues as to why some of the animals had higher B 
tent in the meat than others, because production histories 
iq not be obtained during the emergency period when this 
sat was purchased. Whether the factors which control the B 
tamin depositiog in the meat are environmental or genetic must 
determined by further research. 
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The Effects of Cytochrome C in Anoxia 
I. HERBERT SCHEINBERG and H. O. MICHEL 


Biochemistry Section, Medical Division, 
Chemical Corps, Edgewood Arsenal, Maryland 


Proger and his co-workers (4) have reported that intrave- 
Fnously administered cytochrome C is capable of mitigating the 
phy siological effects of anoxia. In view of these reports it was 
Bthought that cytochrome C might be of value in preventing 
Pcyanide intoxication. Experiments to be reported elsewhere 
Bailed to demonstrate any significant effect of cytochrome C in 
®cyanide-poisoned rats. Further work was then carried out in an 
Pattempt to confirm two findings of Proger and his group which 
Ewere susceptible to objective and quantitative measurement: 
fthe effects of cytochrome C on the organ content of easily 
shydrolyzable phosphorus compounds, and the survival times 
Boi anoxic rats. 

1 The resynthesis of adenosine tri- and diphosphate from 
padenylic acid and inorganic phosphate is coupled to oxidative 
F processes (3) and should be diminished under conditions of 
: anoxia. The tissue content of adenosine tri- and diphosphate 
F parallels the content of easily hydrolyzable phosphorus (2, 3). 
"ce He In addition, under conditions of anoxia the blood level of 
4 lactic acid increases (1). In our experiments the amount of 
F easily hydrolyzable phosphorus in heart and kidney, the blood 
d level of lactic acid, and the measurement of survival times 
; were used to quantitate the effect of anoxia on rats and to 
F measure the value, if any, which cytochrome had in the treat- 


_ F ment of anoxia. 

ye | In the first experiment both members of pairs of littermate 
a white rats were given 2.0 cc./kg. of physiological saline in- 
¥ » ‘ravenously. One member was then placed in an atmosphere 
ge ; of 3.9 per cent oxygen, and the other allowed to breath air. 
ne ; After 8 minutes determinations of the easily hydrolyzable 
he ; phosphorus (“7-minute phosphorus”) of kidney and heart and 
- ‘ : the blood lactic acid were made. These revealed a significant 
oe dillerence in all three quantities between those rats which 
. | breathed 3.9 per cent oxygen and those which breathed air 


(Experiment 1, Table 1). 


sCS 





In the second experiment both members of pairs of litter- 
mate white rats were placed in an atmosphere of 3.9 per cent 
oxygen after one had been given approximately 20 mg./kg. of 
cytochrome C in saline intravenously and the other an equal 
volume of physiological saline. Determinations of the same 


TABLE 1 


EFrFect oF CYTOCHROME C ON SEVERAL MANIFESTATIONS OF ANOXIA IN 
RATs 





| Mean of 
| differ- 

| ences p? 
| between | 
| test and 
| control* 





Z 
° 


of. Treatment of animals 
airs 


Experiment 











| 
| Pairs of rats (test and control) | 
pretreated with saline. | 


7 


Test placed in an atmos- 
phere of 3.9 per cent oxygen | 
for 8 minutes; control re- 


| 


mained in air. 











Kidney 7-minute phosphorus | 0.025 
(mg./100 grams fresh tis- 


sue) 





Heart 7-minute phosphorus 
(mg./100 grams fresh tis- 
sue) 





Blood lactic acid (mg./100 cc. 


110.8 | Less than 0.01 
blood) 





| Pairs of rats (test and control) 
placed in 3.9 per cent oxy- 
gen for 8 minutes. Test 
pretreated with cytochrome 
C; control pretreated with 
saline. 


2/11 





0.68 





Kidney 7-minute phosphorus 
(mg./100 grams fresh tis- 
sue) 








Heart 7-minute phosphorus 0.41 
(mg./100 grams fresh tis- | 


sue) 





Blood lactic acid (mg./100 cc. —0.64 More than 0.90 


blood) 


$ | 23 





Pairs of rats (test and control) 
placed in 2.8 per cent oxy- 
gen. Test pretreated with 
cytochrome C; control pre- 
treated with saline. 





Survival time (min.) 0.66 0.45 





* The differences between the test and control animals with respect to 
the measured quantities were found, and from these the values of P, repre- 
senting the probabilities that the observed differences were due to chance, 
were determined. 


three quantities as in Experiment 1 revealed no significant 
difference between the cytochrome C and saline pretreated 
animals (Experiment 2, Table 1). 

In the third experiment both members of pairs of white rats 
of the same age, weight, and sex were placed in an atmosphere 
of 2.8 per cent oxygen after one had been given 5 mg. of cyto- 
chrome C in saline and the other an equal volume of physio- 
logical saline intravenously. There was no significant difference 


365 








in the survival times of the members of each pair (Experiment 
3, Table 1). 

These results do not confirm the findings of Proger and his 
collaborators in similar experiments. 


The experiments will be reported in detail elsewhere. 
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Effects of Ultraviolet Radiation on 
Visual Thresholds 


ERNST WOLF 
Biological Laboratories, Harvard University 


In a recent paper (/) E. Ludvigh and V. E. Kinsey demon- 
strated that visual threshold light-difference sensitivity and 
critical flicker frequency tests in the fovea are not affected 
by previous exposure for 5 minutes to the radiation of a 
1,000-watt mercury vapor arc, from which most of the visible 
and almost all of the ultraviolet radiation shorter than 320 mu 
were filtered out. These findings seem to contradict the results 
obtained with baby chicks (2, 3), in which extensive changes 
in sensitivity thresholds were obtained and which the authors 
cited can attribute only to the marked difference in absorption 
and in general physiological characteristics between the eyes 
of baby chicks and those of adult human beings. They conclude 
that ultraviolet radiations longer than 320 my encountered 
in nature are without deleterious effect on these functions 
of the 

For the chick (2, 3) as well as for the human eye (4) it has 


normal human eye. 

been shown that pre-exposure to the radiation of a mercury 
vapor arc emitting ultraviolet light above 285 my in addition 
to the visible wave range raises the final dark-adapted thresh- 
olds considerably above the normal level (1.3 log unit for 
the chick and 0.25 log unit for the human eye), as compared 
with pre-exposures to the same source but with all ultraviolet 
filtered out. The adapting brightness is in both cases the same, 
and hence it is assumed that the final threshold differences 
are due to the ultraviolet. In Fig. 1 data are given for one 
human observer (light exposure, 10 minutes, with a large 
adapting field; test with a 12.5° square field; central fix- 
ation; presentation, 1/25 second) and for a series of baby 
chicks (pre-exposure, also 10 minutes). The data for the human 
eye are individual readings; the chicken data are averages. 
The figure shows the interesting fact that in both cases the 
cone part of the duplex dark-adaptation curves is unaffected 
by the pre-exposure to ultraviolet, while the rod segments 
are clearly altered. For the human curve the onset of rod 
adaptation is delayed for about two minutes, the cone segment 
overshooting the normal beginning of rod adaptation and 


remaining above the previously established level until termi 
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pected, since one is dealing with an irresponsive pure ‘ 

population of sensory units with exclusion of the rods 

test of this kind has no relevance to the problem of the prese! 
| 


of an ultraviolet effect upon the peripheral rod units 


1. Wotr, F 





nation of the test. For the chick the slopes of cone and m 
segments are quite different from those for the human j 
that, due to the steepness of the cone segment, an overshoot 
is not apparent. It is also found that a reduction of the ext 
of the ultraviolet spectrum reduces the effect on fin 
olds; light containing only wave lengths above 


al thresh 
365 My be 
no effect. Ultraviolet alone, after largely eliminating visi 
light, acts in qualitatively the same manner as Visible ¥ 
to which ultraviolet has been added. 
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Previously it has been pointed out (3, 4) that the or, 
of ultraviolet upon the cones is probably prevented by 4. ron 
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dense pigmentation, while it acts upon the pigment-free | 
Therefore, while testing foveal intensity discrimination, = 
flicker thresholds, after pre-exposure to ultraviolet, = 
obvious that an effect upon visual thresholds cannot be wat 
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Netermination of World Plant Formations and the lower montane belt, a frost line is recognized which 
the « separates the low subtropical region and the subtropical belt 


rom Simple Climatic Data 





formations as vegetation units usually present between the 






L. R. Hotprince 24° isotherm and the limits of killing frosts. 






The precipitation value used for a locality is the average 





Department of Botany, 
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mean annual precipitation in millimeters. The temperature 








and precipitation values for any site plotted logarithmically 









© While attempting to understand relationships between the on the chart determine a point which falls within a hexagon 
Sountain vegetation of an area in Haiti and other vegetation representing a formation. When the point falls within one of 













































































bits of the island and surrounding regions, the literature was _ the border triangles of a hexagon, the vegetation of that area 
| Sarched unsuccessfully for a comprehensive system which _ will show a transitional character. 
| presented formations or vegetation units on a relatively equal For altitudinal adjustment, approximate elevation in meters 
pr comparable basis. To fulfill such a need, achart (Fig. 1) was above sea level must be known to be certain of the region to 
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p constructed which differentiates the vegetation of dry land which the formation belongs. All altitudinal belts will be found 


. p areas ol the world into 100 closely equivalent formations sepa- only in the tropics. In other regions, only the belts above the 
‘ i: a - 4 ° i . 7 

rated temperature, precipitation, and evaporation lines of basal formations of the region on the chart will be encountered. 

ual value Elevations of formation boundaries vary considerably, but 


\f . - - . - 7 . ° 
lean temperature values used approximate those of the the ranges of the belts approximate the following: nival— 


B growl ¥y season and are determined for spec ifi sites by adding indefinite, alpine 500 m., subalpine 500 m.. montane 
erage mean monthly temperatures greater than 0°C. 1,000 m., and lower montane alone or with the subtropical 
ind dividing by 12. Such values for lower elevations establish if present—2,000 m. The tropical basal region varies from 0 to 
Se regions north and south of the heat equator, as indi- 1,000 m.; the warm temperate alone or with the low subtrop- 
cated on the left, and at higher elevations the belts listed at ical, 0-2,000 m.; and the basal formations of the other regions, 
p the ri Because of the difference in vegetation c: used DY the from O m. to the maximum for the corresponding belt. 


presence or absénce of frost in the warm temperate region [hus, a station below 500 m. in elevation with means of 





8°C. and 360 mm. would fall in the cool temperate steppe 
formation. If the same values were obtained for a station 
2,500 m. above sea level, the formation would be warm tem- 
perate montane steppe. Formations with common precipita- 
tion and temperature boundaries, but occurring at different 
elevations in adjacent regions, are termed linked formations 
because they show closer affinities than other adjacent forma- 
tions separated by temperature or precipitation boundaries. 

The evaporation lines are not essential to the use of the 
chart. These are inserted to show the other balancing factor 
in the chart, and the values indicated are thought to represent 
the number of times the actual precipitation could be evapo- 
rated in one year at sea-level atmospheric pressure. No data 
are available to support these suggestions regarding evapora- 
tion. 

The chart is designed to make broad divisions and to show 
actual relations between climatic vegetation formations. 
Local edaphic conditions, such as salinity or a high water 
table as well as alteration by man, can obviously change the 
appearance of the vegetation to a great extent. Two or more 
names were found necessary at times, partly because forma- 
tions from both low and high elevations are represented on a 
two-dimensional chart and partly because certain easily de- 
termined factors, such as topography in grass or tree forma- 
tions and the difference between continental- and medi- 
terranean-type climates, make possible vegetations of a distinct 
appearance under similar climatic conditions. Further details 


and examples will be given in a paper now in preparation. 


Detection of Hypoglycemic Reactions in 
the Mouse Assay for Insulin 


D. M. Younc and A. H. Lewis 


Connaught Medical Research Laboratories, 
University of Toronto 


In 1946 Thompson (4) described a sloping-screen technique 
for use in the mouse assay of insulin. This technique avoids the 
subjective selection of convulsive animals necessary in the 
more conventional methods (2, 5) and reduces personnel 
requirements. 

One disadvantage of Thompson’s method, as observed in 
these Laboratories, lies in the fact that the mice do not fall 
away from the screen until signs of insulin shock are far ad- 
vanced, and, even though the mice are immediately injected 
with glucose, the mortality is high. 

Fig. 1 shows a unit which was developed in these Labo- 
ratories in an attempt to overcome the difficulty noted.! The 
unit consists of 6 hollow cylinders, 8 inches in diameter and 
27 inches long, mounted at an angle of 60° on wooden rollers. 
Five inches of each end of each cylinder is constructed of 22- 
gauge galvanized iron, and the central section, 17 inches in 
length, is constructed from }-inch wire mesh. The wooden 
rollers, motor driven at a constant speed, make contact with 
the cylinders through plywood bands which encircle the cylin- 
ders 2} inches from top and base. Each cylinder rotates once 
every 40 seconds. The cylinders may be removed from the 


1 The authors wish to express appreciation to W. Parkinson and D. P. 
Joel for technical assistance in construction of the apparatus. 
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rollers for cleaning and emptying. The unit is houseq 7 


room with a temperature range of 23-25° C. sulin 


In performing an insulin assay, mice are injected Subcutay, mmesyste™ 
ously with suitable amounts of the insulin preparations tol pounds 
compared and are loaded into the rotating cylinders, each gimme! 2S 
which will readily accommodate 40 animals. The ertain 


rotatj 
assures that the foothold of the mice is never secure fo; ie Ina 
At the first sign of insulin shock they fall away into tn, 
placed beneath the individual cylinders. These contain rabhit 
chow pellets, and in almost all cases the mice falling jnt, th 
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{rays 
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trays are able to eat suflicient food to relieve their hy poglyce. 
mic signs, so that injection with glucose is unnecessary. Whe 
a specified interval has elapsed after injection, the mice whid 
have fallen away from the cylinders are counted, the num}yr 
so obtained being used in computing the required estimates oj 


potency and precision. Re 

Results obtained from 35 consecutive assays were utilized in cien 
estimating the slope of the logarithm-dosage response relation. Ie dies 
ship. A two-dose technique similar to that outlined by Miller flies 
Bliss, and Braun (3) was employed in each assay. The ratio of ent! 
the higher dose of standard to the lower dose of standard wa J - 
2:1 in all cases. The higher dose in the different assays varied I The 


from 0.025 to 0.010 I. U. of insulin/mouse. Thirty-six mice E the 
were used at each level. In each assay the numbers of reactions 7 


B cha 
which had occurred at 45 and 60 minutes after injection = 
insulin were noted. - 


The percentages of animals responding to the two doses 0 
standard were transformed to probits, and the slopes of the 
logarithm-dosage response curves were computed. The average 
slopes at 45 and 60 minutes were found to be 3.2 and 33 
respectively. There was no indication from the x? tests that 


- 
{5} 
‘ 


the slopes varied significantly from one assay to another. The 
values obtained are of the same order of magnitude as the 
value 3.5 obtained by Marks and Pak (2) and the value 3! 
obtained by Trevan as calculated by Irwin (/),. 

The mortality among the first 18,000 mice placed on test He ,,; 





was found to be 1.7 per cent, an appreciable decrease {rom HR aj 
mortalities of 7-10 per cent experienced in these Laboratori 9 
with more conventional procedures. It was found that tw TB to 
operators, using the unit described, could perform all the work m 


necessary for a 1,000-mouse assay in one working day, whereas I ,); 
with the procedure previously used four operators were em TB at 
ployed to perform assays of this size. Efficiency was increased IB 4; 
somewhat by assaying two unknown samples of insulin (two tr 


cylinders per unknown) against one standard (two cylinders 
on each run. 
It is reasonable to suppose that the apparatus might 0 
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e employed to assay compounds counteracting the action of 
alin (cortical and pituitary hormones), central nervous 
tem depressants (anesthetics and hypnotics), and com- 
ae affecting neuromuscular transmission (curare), as 
ell as in studies relating to the development of tolerance to 







ertain drugs. 
In assaying drug samples of unknown origin by means of the 


yparatus described, special attention will have to be paid to 
the qualitative relationship between unknown and standard 
material. The results of an assay will be misleading if the mice 
react to some agent in the unknown preparation other than the 
fic substance under study. 
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‘Apparatus for Mustard Gas Treatment’ 


J. G. CARR 
Institute of Animal Genetics, University of Edinburgh 


The early work which led to the discovery that mustard gas 
‘could induce mutations in Drosophila melanogaster as effi- 
‘ciently as X-rays was carried out by pumping mustard gas 
§ dissolved in cyclohexane at intervals into air flowing past the 
iilies (J). This method was rather unsatisfactory, as appar- 
S ently similar treatments gave widely discordant results, and a 
few accidents occurred among those handling the mustard gas. 
» The new apparatus to be described has several advantages over 
§ the old: (1) Dosage is controlled and repeatable; (2) a single 
® charge of mustard gas lasts for many experiments; (3) contact 
F with mustard gas is avoided except during recharging; (4) 
) another substance in addition to mustard gas is not used; and 
(5) the apparatus is ready for use at any time. 

The following train attached to an aspirator is set up in a 
; fume cupboard: air intake with cotton-wool filter; tap; bub- 


ee ea 2 


p bling device (two potash bulbs) containing pure mustard gas; 
three-way tap; trap; Drosophila vial; trap; wash-bottles con- 


i $0 


) taining HNO. The aspirator consists of two winchester quarts 
fitted in series in the usual way. Rubber connections are em- 
ployed throughout. 

The insects are exposed by placing them in a clean, empty 


vial in the apparatus and turning the three-way tap to admit 
air. When the rate of flow of air through the wash-bottles has 
been adjusted (about 3 bubbles/second), the taps are turned 
toadmit the air via the mustard gas. This air is saturated with 
mustard gas vapor, and the amount depends (but only 
| slightly) on the temperature. Using Florida-4, an inbred stock, 
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ata temperature of approximately 10° C., the flies show some 


srytehatai te: 


discomfort after about 8 minutes, after 20 minutes do not often 
» travel the entire height of the vial, and after 30 minutes a few 


ager 


_ | All expenses in connection with this work were borne by the British 
E mpire Cancer Campaign. 
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remain motionless on the bottom of the vial. At the close of the 
run, the two-way tap is shut, and the three-way tap adjusted to 
admit air. A period of about 10 minutes is allowed to wash away 
all traces of mustard gas. The flies rapidly recover when the 
mustard gas is no longer admitted. During the run, the opera- 
tion of the wash-bottles and bubblers causes the air flow to 
surge; this is regarded as an advantage, as it ensures thorough 
mixing of the air in the exposure chamber. 

If a large number of flies is used, the vial becomes very moist, 
because the flies excrete much fluid when the mustard gas 
reaches them. If a piece of coarse filter paper is placed in the 
vial, most flies rest upon this, and the moisture is absorbed and 
evaporates more easily in the air stream. 

As originally designed, the concentration of mustard gas in 
the air stream could be raised by heating the bulbs and thus 
increasing the vapor pressure of the mustard gas. To prevent 
subsequent condensation, the first trap and fly vial must then 
be raised to the same or a greater temperature. No need was 
found for this arrangement, however, and all dosage work has 
been performed by varying the time of exposure. 

Of course, this arrangement controls only the external con- 
centration of mustard gas. The amount which reaches the 
nucleus of any organ will vary, due to differences of chemical 
composition of the organ and consequent solubility of mustard 
gas. Though constant for similar organisms, the apparatus 
cannot, like X-ray machines, deliver an equal dose to the nu- 
cleus of all nuclei of any species exposed in the same way. 

With this apparatus, Florida-4 males exposed for 15 minutes 
show about 5 per cent sex-linked mutations, using the CIB test. 
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Acetone-desiccated Adult Tissues as a 
Source of Cell Growth-promoting 
Extracts 


E. MARGOLIASH 


Department of Experimental Pathology, 
The Hebrew University, Jerusalem, Palestine: 


During the course of our studies on the growth-promoting 
effect of adult tissue extracts on cell colonies in viiro, it became 
obvious that a starting material combining the characteristics 
of stability, uniformity, and easy sterilizability would facilitate 
the continuation of the work and obviate the tedious necessity 
of preparing extract under sterile conditions, from freshly re- 
moved tissue, each time a new experiment was contemplated. 
Acetone-desiccated adult chicken hearts were found to con- 
stitute such a material. 

The procedure used was as follows: Hearts of adult chickens 
were packed in ice and sent to the laboratory as soon as con- 
venient. Following gross dissection in order to remove the large 
vessels and fat tissue, the hearts were “homogenized” in a 
blender with as little physiological saline solution as possible to 
allow for smooth running of the machine, and the resulting 
mash was mixed with five times its weight of acetone, pre- 
viously cooled in the icebox. The mixture was left in the icebox 
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for 30 minutes, rapidly filtered with suction on a Buchner 
funnel, washed with a little cold acetone, and again extracted 
for 30 minutes with acetone, using in this and in all the follow- 
ing extractions a weight of acetone equal to the weight of the 
original batch of hearts. In all, four extractions were made 
After the final extraction the material was ground in a mortar, 
spread out on an evaporating dish, and freed of the last traces 
of acetone and water by keeping it from 24 to 48 hours in a 
large, evacuated desiccator, over CaClo or HeSQ,. 

The yield of dry substance is about 18 per cent of the weight 
of the fresh hearts used. The material is a very light, tawny- 
colored powder containing many fibers that remain un- 
powdered. 

For the purpose of sterilization the powder was transferred, 
in amounts of 1-2 grams, to sterile, large, cork-stoppered cen- 
trifuge tubes, the tubes filled with acetone for 1-2 hours, and 
centrifuged. The excess acetone was pipetted off under sterile 
conditions and the tubes left overnight in a desiccator in vacuo 
to get rid of the acetone. The powder was then transferred with 
sterile precautions to ampoules which were sealed in vacuo and 
kept in the icebox. 

Whenever heart extract is required, a sample of the powder 
is extracted for 24 hours, with 22 volumes of Tyrode’s solution 
diluted with enough distilled water to obtain a final isotonic 
extract. In this way an extract is obtained which in its water 
content corresponds to that from an equivalent weight of fresh 
hearts made by our standard method (2). The extract from 
the dried powder, just as the fresh extract (/), can be diluted 
with an equal volume of Tyrode’s solution without apparently 
diminishing its growth-promoting effect on cell colonies. 


TABLE 1 


GROWN For Srx Days IN 
THE PRESENCE OF AN EXTRACT OF ACETONE-DESICCATED CHICKEN HEARTS 
(A) AND IN A PrRotrectTIvVE MEepIuM 


COMPARISON OF THE SIZES OF CULTURE (MM. 


TyRopeE’s SOLUTION) (B) 


No. of culture A B 
12203 97 8 
12204 100 7 
12221 96 5 
12222 88 4 
12223 96 13 
12224 \ 134 20 
Average 101.8 9.5 


The tests of growth-promoting power of the extract from 
acetone-desiccated tissue powder were made on standardized 
cultures of fibroblasts in Carrel flasks. The solid phase of the 
medium consisted of 0.5 ml. of chicken plasma and 1 ml. of 
Tyrode’s solution coagulated with 1 drop of dilute embryo 
extract, while the liquid phase consisted of 1 ml. of the solution 
to be tested. The tests were always performed by comparing 
the growth of the two sister halves of a single standard culture. 

It was found that the extract from the acetone dried heart 
powder has intense cell growth-promoting power, producing 
cultures with areas about 10 times as large as those of cultures 
growing in a protective medium (plasma + Tyrode’s solution) 
(Table 1). A comparison of the growth-promoting effect of 
this extract with that of fresh adult heart extract, using both 
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in standard concentrations, shows that the former js Somewhat 
' a 





more potent (Table 2). silk t 
jivere 
TABLE 2 relat 
CoMPARISON OF THE Sizes or CULTURE (MM.2) GROWN For Sjx Dane disc 
THE PRESENCE OF AN EXTRACT OF ACETONE-DESICCATED CuicKpy Heagr mout 
(A) AND AN Extract OF FresH CHICKEN HEarts (BR Tk 
No. of culture A R parts 
show 
12205 80 0 solut 
12206 92 50 adap 
12209 80 96 accu! 
12210 114 105 TI 

12225 94 5 
12226 80 68 moul 
12337 115 72 “tub 
12338 116 65 clam 
12341 96 88 direc 

12342 88 58 

12375 63 52 

12376 80 72 

12379 Sl 64 

12380 $5 58 

Average 85.3 67.0 


Samples of acetone-desiccated chicken hearts have now been 
kept for five months and still fully retain their original activity 

An identical procedure performed on adult chicken brains 
has yielded a dried brain powder giving an extract with the 
same cell growth-promoting properties as extracts of the orig 
inal brain tissue. 

Acetone desiccation of pulped chicken embryos of various 
ages (8-18 days of incubation) has also yielded a dried powder 
which provides a growth-promoting extract as active as fresh 
chicken embryo extract made from the corresponding amount 
of fresh embryos. 
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Oral Administration of Small Doses of 
Liquids to Laboratory Animals 


C. A. CABELL 


Bureau of Animal Industry, Agricultural Research Ba 
Administration, U. S. Department of Agriculture sti 
W ashington, D.| - 
jus 
The problem of feeding small quantities of substances, a 
especially liquids, to laboratory animals is of importance ! F 
many experimental procedures. Feeding from dishes has 
certain undesirable features, such as failure of animals to con qu 
sume the dose completely and exposure of the material to Me 
destructive and contaminating effects. bo 
Stomach-tube feeding as described by Marks (2) andr" of 
cently by Lehr (/) is used widely but has some disadvantages Tl 
Considerable experience and skill are necessary with metal a 
type tubes to avoid injury to animals. Rubber tubes are some th 
times cut by animals’ teeth, and slight pressure on rubber and pr 
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ak tubes results in variation in the amount of material de- 
si 
This is especially undesirable when small amounts of 


Lehr has 


the disadvantages of using the wooden, central-hole 


jivered. 
latively concentrated solutions are being fed. 
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discussed 
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The apparatus described here is simple to assemble from 
rts available in most any animal laboratory. Experience has 

parts é 

shown it to be efficient and useful in feeding certain types of 
it 


ytions, such as oil solutions of carotene and vitamin A. It is 


) 
7 especially to feeding small doses when relatively 
accurate measurement is required. 

The apparatus (Fig. 1) consists of a ring stand on which is 
mounted an ordinary test tube holder in which is fastened a 
uberculin” syringe. Below this a blunt dissecting forceps is 
clamped in position so that the end of the syringe needle is 


irectly above (about 7 inch). Obviously, a “hairpin” type of 


di 


\ 





Fic. 1. Apparatus for drop feeding rats without assistance. 


gag made from wire or small-diameter glass rod may be sub- 
stituted for the forceps. However, the forceps has proved to be 
more satisfactory. Tension can be varied so that it can be ad- 
justed to fit into the mouth of any size rat by adjusting the 
screw of the ordinary clamp holder, fastening it in position 
(Fig. 1), 

In feeding animals the syringe is filled with the desired 
The 
animal is grasped with the left hand; ample amounts of skin 
1e neck and back are held as shown in Fig. 1. With aid 
of the right hand the forceps is inserted in the animal’s mouth. 


quantity of material and placed in the test-tube holder. 
irom tl 


The right hand is then moved to operate the syringe and the 


leeding is dropped into the open mouth. Fig. 2 illustrates how 


the tongue should be held with forceps in order to produce a 
proper opening to receive the liquid. The animal can be im- 


mobilized by wrapping in a small towel (/), but this is not 
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necessary with the strain of rats used in this laboratory. If the 
neck skin is held with a firm grasp and the forceps inserted 
carefully to avoid hurting, there is no inclination on the part 
of the animal to struggle. The rat invariably swallows the 
solutions without ejecting them from its mouth. Many sub- 
stances which the animal will not consume voluntarily can be 
fed in this manner. 

Solutions may be fed as measured by calibration marks on 
the syringe, or drop weights may be calibrated. Although drop 
weight is affected by many variables, such as temperature of 
solution, time required for formation of drops and angle of 
needle, these factors can be standardized closely enough to 
insure uniform results. It will be found that counting a given 
number of standardized drops offers certain advantages in 
speed and accuracy in some feeding problems. Incidentally, 
clamping of the syringe in a vertical position, as shown in the 
variable due to holding the needle at 


figure, eliminates the 


different angles while feeding drops. 





Fic. 2. Position of forceps for drop feeding. 


Variation in size of drops can be controlled by using different 
size needles. The use of a timer with a long sweeping second 
hand is desirable to standardize timing of drops. 

Concentrated solutions make smaller feedings possible and 
eliminate continual filling of the syringe. Very rapid feeding is 
possible, especially if the solutions fed are relatively con- 
centrated. For instance, it has been found that an operator 
can remove an animal from its cage, feed 1-3 drops of solution, 
and return the animal to its cage in 10 seconds. This is proba- 
but it 
gives some idea of what can be expected when using the 


bly faster than would be the case in actual practice, 
procedure. 

The most desirable feature of the apparatus is that the 
necessity of an assistant for holding aminals is entirely elimi- 
One 

sacrifice of 


nated. operator can work practically as fast as two, 


without accuracy or damage to the animals. 


References 


Med., 
Med., 


lab. ¢ lin. 
J exp. 


1. Lene, D. J. 1945, 30, 977. 


1908, 10, 204. 


Book Reviews 





Trace elements in plants and animals. Walter Stiles. Cam- 
bridge, Engl.: at the Univ. Press; New York: Macmillan, 
1946. Pp. xi+189. (Illustrated.) $2.75. 

In the past two decades a tremendous literature has been 
amassed around the subject of so-called trace elements in soil- 
plant-animal interrelations. A recent compilation of abstracts 
includes over 7,000 references to published articles. Different 
as the approaches and points of view of these diverse publica- 
tions are, they deal with several inorganic elements, all of 
which are involved in the economy of the living organism in 
very minute amounts. 

It scarcely requires mention that so vast a literature is 
hardly manageable not only by the student of general plant 
and animal physiology but even by many workers in the field. 
Prof. Stiles has attempted to prepare within the limits of a 
small monograph, a digest of the significant developments in 
this field of knowledge. He has succeeded admirably in this 
undertaking and has produced a concise and lucid review of 
the salient facts underlying both the laboratory and the field 
aspects of the subject. 

Following an historical introduction, thorough treatment is 
given analytical methods and nutrient culture procedures, so 
crucial in a field of experimentation in which micrograms and 
parts per billion are common units of measurement and dis- 
tilled water and CP chemicals are almost invariably “‘con- 
taminated” and cannot be used without further purification. 
The author has wisely stressed principles rather than minutiae 
of procedure, yet his discussion is thorough. In discussing 
micronutrient deficiency diseases of plants, individual sections 
are devoted to manganese, zinc, boron, copper, and molyb- 
denum. In the chapter on animal nutrition, attention is given 
to disturbances traceable to either excess or deficiency of an 
element. Considerable space is assigned to the functional as- 
pects of micronutrients as reflected by reciprocal relations of 
different nutrients. An extensive, yet selective, list of references 
is appended. 

The discussion of functional aspects reflects the inadequate 
state of knowledge of this phase of the subject. Whatever pre- 
cise information is available comes from the enzyme chemists 
concerned with metalloproteins. More generous treatment 
could have been given to the copper enzymes, with a discussion 
of laccase and ascorbic acid oxidase. The author, however, 
seems to have in general placed the biochemical aspects of the 
subject beyond the scope of the monograph. 

It would be unreasonable to expect more material within 
the covers of so small a volume, yet the reviewer cannot refrain 
from wishing the author had considered some criteria for 
including a given element in the list of essential nutrients. Pro- 
posals will, no doubt, be made in the future for enlarging the 
list of essential elements, and the judicious evaluation of evi- 
dence in the light of some definite criteria of essentiality would 
be helpful. 

These remarks are in no way intended to detract from the 
value of the book to investigators and students of soil science 
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and plant and animal physiology. The monograph should algo 
prove of importance to biochemists as a useful and cong 
review of interesting problems in inorganic nutrition whict 
yet await elucidation. 


Se 
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DANIEL I. Aryoy 
Division of Plant Nutrition, University of California, Berkeley 


Gall midges of economic importance. H. F. Barnes 
London: Crosby Lockwood, 1946. Vol. I: Pp. 104; Vol, [1 
Pp. 160. (Illustrated.) 12/6 and 15/-. 


These first two volumes of a series designed to cover a com. 
prehensive study of the gall midges of the world are subtitled 
Gall midges of root and vegetable crops and Gall midges of fodder 
crops, respectively. Volume III, Gall midges of fruit, and Vol. 
ume IV, Gall midges of ornamental plants and shrubs, are to be 
published later. The author also projects subsequent volumes 
on gall midges of trees, cereals, weeds, miscellaneous crops 
such as beverage plants and herbs, and midges which are 
zoophagous and fungivorus. 

C. T. Gimingham, of Harpenden, gives a foreword to the 
series in the first volume, and each volume has a special intro- 
duction as well as a very complete list of the literature of the 
subject matter, which is materially enhanced in usefulness by 
an index to gall midge names, a plant index, and a general 
index. Over 60 species of midges are covered in the first volume, 
while more than 160 species are included in the second. The 
writing is smooth and pleasant, making the books very rea(- 
able. Each volume is complete in itself. 

Gall midges include such insects as the Hessian fly, chrysan- 
themum midge, pear midge, clover seed midge, and many 
other important midge pests which the author still recognizes 
as the Cecidomyiidae but which in America we generally term 
the Itonididae. Generally speaking, the family is herbivorous, 
but a considerable number of the species are zoophagous. 

The material is arranged under the food plants, which ap- 
pear in alphabetical order. Although the less important insects 
are not set off distinctly, the index helps to overcome this 
difficulty. This fault, however, makes the books less valuable 
as a reference work. The arrangement of items under the in- 
portant species of insects is excellent. First, there is a para 
graph on diagnostic characters, which is followed, in order, by 
a general description, a complete distribution, and paragraphs 
on life history, food plants, natural enemies, and control. The 
author closes each volume with a reference to specimen matt: 
rial used and cites the more important literature relating t 
the species. 

There are a number of illustrations, mostly photographit, 
with some colored plates, but these do not add much to this 
excellent work. Barnes has brought together a wealth of infor 
mation in a group generally neglected by economic entomole- 
gists, and his work should be a stimulus to others to investigate 
the Itonididae. 

James A. Hys10? 
Silver Spring, Maryland 





